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INTRODUCTION. 



BARYTES. 

Barite, Heavy Spar, Bariu^i Sulphate, Tiff, Cawk, Cauk. 

Composition. — Ba S O4; with a hardness of 2.5 to 3.5; and a high 
specific gravity, 4.3 to 4.6, which gives it the common name of Heavy 
Spar. It is white or stained some light tint, more frequently reddish, 
by iron. It is heavier than and not nearly so hard as quartz. It is harder 
than gypsum and it is readily distinguished from limestone and marble 
by its greater specific gravity and by its not effervescing in acids. As a 
mineral it may contain small amounts of iron, alumina, magnesia or lime, 
with one to three per cent of silica. It crystallizes in the orthorhombic 
system. Barium carbonate or Witherite is exceedingly rare in Canada. 

Among useful minerals barytes is looked at askance as a cheap make- 
weight and impurity. The intrinsic merit which it undoubtedly possesses 
in certain of the arts is obscured by the public knowledge of its general 
employment as an adulterant. It differs in this respect from some other 
substances at times used in a similar manner, vet without the same at- 
tached stigma. The character of starch, for example, is not smirched 
by its use to dilute mustard and cocoa. 

Occasion will be taken in this Bulletin to accentuate this point and 
mention will be made of several industries in which barytes is used for its 
acknowledged good qualities and not as a surreptitious, inferior sub- 
stitute. 

With the grade of each class of goods subjected to adulteration it re- 
mains a moot point where effective treatment ends and imposition begins. 
A tacit agreement seems to permit trade names giAdng to terms a meaning 
at variance with that of common parlance. The Inland Revenue Depart- 
ment undertakes to restrict an extension of this practice and analyses 
in its laboratories various samples of manufactured substances whose 
composition is not readily detected by inspection. 
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The highly poisolieais'tiature of its base, barium, is so well lodced up 
in the insolubyity^.dif'tliis compound that no danger results from its use; 
it can be •hiindlecl and breathed and swallowed with the modicum of 
detripi^iti'«tb£it accompanies contact with any substance, inert and not 
beirigf^ • 






.. ',••.*, •' The Genesis of Barytes. — Cumulative researches in the laboratory of 
the Geological Survey at Wasliington, D.C., have included computative 
and mean results of the relative abundance of the primary elements of 
matter in the primitive rocks of the earth's crust, eruptive and crystalline. 

These investigations have led to the discovery that although barytes is 
practically insoluble barium in perceptible quantities is almost universally 
diffused in igneous rocks. On an average of over 600 determinations of 
rocks of this class the percentage of baryta was found to be . 11, equalling 
manganese oxide 0.10, and the chemical elements, sulphur 0.108 and 
phosphorus 0.11. To these elements a closer comparison of quantities 
may be made by giving the amount of barium 0.089 and manganese 
0.084 in their elementary state. 

On the other hand a composite analysis of equal weights of over 800 
samples of limestone failed to detect even a trace of barium, while a similar 
treatment of 250 samples of sandstone, a sedimentary rock, showed an 
average content of 0.05 of baryta. It would then seem that while 
barytes and calcspar often are both constituents of a mineral vein, the 
circumstances of deposition of limestone in mass are not suitable to the 
dissemination through it of minute depositions of barytes. 

The conclusion derived from the composite analysis would thus imply 
the primary source of barium to be direct from the primitive rocks of the 
earth's crust in which, as shown by a large number of laboratory tests, 
an appreciable quantity exists. From the same source also come chlor- 
ides, and the sequence of reactions which the chemical affinities of these 
substances require, suggests why deposits of the insoluble sulphate should 
be looked for in clastic rocks of an eruptive region and in such rocks as 
the felsites of Lake AJnslie, which are of igneous origin and are deposited 
around the immediate centres of ancient volcanic activity. Pertinent 
to this inquiry is the presence of baryta and strontia in a great number of 
the saline waters of Canada. In the springs of Varennes, St. L^on, and 
Lanoraie, the precipitates obtained were found to be mixtures of the 
barium and strontium sulphates. In the last named spring there was 
detected 0.03 of barium chloride in 1000 parts of water with a further 

'''Though totally insoluble in acids barium sulphate is partly soluble in 
sodium hyposulphate. 
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addition of .01 of barium carbonate. The chemical history of these 
and other mineral waters was fully discussed in The Geology of Canada, 
1863, pp. 550-3. 

How a mineral so inert and so unaffected by chemical re-agents in 
the wet could be so universally disseminated is partly illustrated by a 
growth, in some coal mines of the north of England, of soft layers of 
bar3rtes in the water-troughs and pipes. In these pits the mine water 
contains barium chloride, and when the pyrites, present in the coal, 
decomposes on exposure to the air in the workings, free sulphuric add 
is generated and there is a consequent precipitation of barium sulphate. 

The chemist Bischoff states that bar3rtes* can be decomposed by 
heated solutions of alkaline carbonates and that when these are cooled 
it is reformed and deposited. Dawson suggests that it has probably 
been introduced in this manner into the vein at Five Islands in Nova 

Scotia. 

• 

In connexion with the marked insolubility of barytes in the labora- 
tory of the chemist it may be noticed in the field that the outcropping 
mineral which has been exposed to the weather for untold ages has a 
very uneven surface, the layers, patches and streaks of greater opacity 
standing out above the level of the more crystalline and friable mineral. 



CHAPTER 1. 



OCCURRENCE. 



Where barytes accompanies metallic ores as the gangue of a vein 
it does not as a rule occur in commercial quantities. Where it has 
been worked for the mineral itself it has generally been found in 
pockets or lenses, often in limestone or along an unconformable contact 
with associated rocks, the pockets being sometimes distinct from each 
other or connected by a small leader. The ore sometimes occurs in 
limestone merely as nodules. Many illustrations of a scattered accom- 
paniment may be found in the Reports of the Geological Survey of Canada, 
as for example in the writings of Mr. H. Fletcherf and in the Mineralogy of 
Nova Scotia by Professor H. How, edition 1869^, the first comprehensive 



♦Geological Observer De la Beche, p. 768. 

fVoI. v., 1889-91, Part P, pp. 175 (River John), 176 (Londonderrj-), 185 
(Tennycape) and 192 (Five Islands). 

JH. How, pp. 111-113 (Manganese of Tennycape); 116 (Manganese of On- 
slow); 91 (brown hematite beds, Londonderry). 

7442—2 
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handbook on Nova Scotian minerals ever issued, and a fruitful source of 
information for subsequent writers on that subject. 



Ontario. 

Among the earlier references to barytes are those of Sir W. E. Logan 
in his Geology of Canada, 1863, where he mentions (pages 458 and 771) 
occurrences in the second lot of range viii (or vii) of Lansdowne; in lot 4 
of range vi of Qathurst township; in MacNab at the mouth of the Dochert; 
in cavities of the Laurentian hmestone near the hematite of Iron island, 
Lake Nipissing; in the Gasp^ sandstones of the York river and in the 
veinstones of the large lodes carrying copper ores, on the north side of 
Lake Superior, between Pigeon river and Fort William, and in Thunder 
bay. 

In the last locality the mineral, with green octahedral fluor-spar lines, 
intersects a porphyry*. For many years past this mine has not been 
worked. 

Barytes has been found crystallized in geodes in the dolomites of the 
Calciferous formation and occasionally in those of the Niagara at the 
falls, and as small almond-shaped masses of a reddish cleavable variety, 
with gypsum, in shales of the Hudson River formation at Cape Rich on 
the southwest side of Georgian bay. 

The Annual Mineral Resources of the United States refers to barytes 
works on the American side of the Niagara fallS with a capacity of sixty 
tons a day, which at one time drew part of their supply from the north 
shore of Lake Superior. 

Other barytes veins occur on the adjacent islands: the principal 
one is on McKellar island. 

The vein was discovered in 1869 by Messrs. McKellar Bros. It is 
very large, consisting of coarsely crystalline calcite and barite, occur- 
ring in separate ribs for the most part, although they are mixed in part 
of the vein. There is also a small proportion of quartz, generally colour- 
less. The metallic minerals consist of zinc blende with a little galena 
and pyrites. In addition to the main vein, which is composed of solid 
spar, and is about sixty feet wide, there are on the south side of the island 
numerous side stringers intersecting the country rock of the west wall 

♦The vein is ten feet thick, and has been worked for silver to a depth o^ 
about 150 feet. 
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of the vein. The enclosing rock is a dark green coarse-grained trap. 
This composes the whole island, which is onlj some eight or nine chains 
wide. During the summer of 1886 the barite rib on the east side of the 
vein was worked down from the surface, some thirty men being employed 
at this work, and the product, after handpicking to extract as much of 
the calcite and quartz as possible, was shipped to the United States, the 
purchasing firm giving $5 over the rail at the island for the best quality.* 

According to the Descriptive Catalogue for the Colonial Exhibition, 
the principal deposit of barytes on the northwest shore of Lake Superior 
is on McKellar island, which is one mile south of Pie island. The vein is 
forty-five feet in width, of which one-third consists of white barytes in 
bands of from two to six feet, running parallel to the walls of the vein, 
while the rest of the vein is crystalline calcite holding argentiferous 
galena and native silver. This deposit in 1890 was operated by the 
United States Barytes Company of Cleveland, Ohio. The Canadian pro- 
duction of bar3rtes that year amounted to 1,842 tons, valued at $7,543, 
obtained from two deposits, the main one being the McKellar Island vein. 
Almost the whole of the production was exported to the United States. 
(Mineral Statistics and Mines for 1890). In 1894 the mine had been 
purchased by Messrs. Barnes and Upton of Duluth. The ore was tested 
and several hundred tons used with good results (Ontario Bureau of 
Mines Report for 1894). The following year the deposit had been pur- 
chased by Mr. W. P. Lardner of Duluth, and associates. It was said 
that results of tests of the barytes were very satisfactory. (Ontario 
Bureau of Mines Report, 1895). 

About four miles north of Kingston city, on the road thence to Elgin- 
burg, a vein of barjrtes, with a width varying from a few inches to over 
three feet, is said to extend from the road to Sydenham on the east in a 
northwest direction as far as Varty lake, a distance of nearly fourteen 
miles. At the eastern end it is well exposed on lots 17-18, R. IV, Kings- 
ton township, and has been traced for a short distance southeast, across 
the Kingston road. In a northwest direction it has been uncovered on 
the south half of lots 16 and 15, R. V. The vein is nearly vertical 
and cuts across the limestone formation of the district, which lies in 
nearly fiat strata and is similar in character to that of the city of 
Kingston, usually regarded as of Black River age or possibly a 
portion of the upper Chazy, since the rocks lie beneath the beds which 
hold the large and characteristic Black River fossils so common 
to the formation. The limestone is usually a somewhat hard and cherty 
rock with dark shaly partings. The mineral is found in a long, straight 



♦Geol. Sur. of Can., Vol. III., pt. H., p. 42. 
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fissure and is usually of a dirty white colour, the contact with the limestone 
or sides being sharply defined and the barytes containing a small ad- 
mixture of carbonaceous matter, probably anthraxolite, along the margin. 
The vein has been opened on lot 17, R. IV, to a depth of about twenty 
feet and about 100 tons have at different times been taken to Kingston 
for shipment. In places the barytes is mixed with caldte and in one of 
the pits, at a depth of about eighteen feet, the mineral was almost entirely 
replaced by the calcite. There appears to be a large amount of the 
mineral in this vein, but the somewhat impure character of the ore ha^ 
apparently interfered with its development. 

Barytes also occurs, in Ontario, in the Laurentian rocks of Lanark 
county in the township of North Burgess, lot 4, range IX; of Packenham, 
lot 3, range XI; of Lavant, lot 22, range I; of Ramsay, range lY; also at 
Dog lake, Stormington, Frontenac county and at Gal way in Peterborough 
county. It occurs in the Cambrian rocks in Ontario in the second cutting 
west of McKay harbour on the C.P.R., in the district of Thunder bay; 
in Oso, Frontenac county; in Lansdowne and North Crosby, both in 
Leeds county; in Bathurst and in Lavant, both in Lanark county and in 
Madoc, lot 15, range VI, Hastings county. 

Quebec. 

Barytes has been found in the province of Quebec, in the Saguenay 
valley; in Wright county, near Perkins Mill, range XII, lot 12; at the 
Haycock mine in Templeton where crystals of barytes are associated with 
specular iron, calcite, beautiful green fluor-spar and reddish feldspar 
and in Buckingham township, range IV, lot 21, Labelle county, where 
some of the exposures of the limestone are intersected by veins of opaque 
white bar3rtes, holding galena. One vein is from six to fourteen inches 
wide wjth two strings of galena, of a ^idth, where exposed, of one inch and 
one inch and a half, with an underlie N. 40*^ E. < 72°. Another vein of 
the same character lies thirty paces westward. It is six inches wide 
with less galena, and on a course S. 53° E. was exposed for sixty feet. 
Still another vein of barjrtes was exposed 250 paces northeastward of the 
first mentioned, with a course N. 54° W.* 

A vein of barytes nine inches wide has been found at Anse h la Vieille, 
in Bonaventure county. 

In Wright county, on the west half of lot 7, in concession 10 of the 
township of Hull, four miles from the Gatineau river, the Canada Paint 



*Geol. Sur. Report for 1863-66, pp. 19, 20. 
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Co. followed a vein for 300 feet in a N.N.W. direction, and worked it 
to a depth of twenty feet. In 1899 the Company took out of the Foley 
mine 416 tons of barytes and in 1900 about 460 tons, valued at $3,220. 
The vein is in the Laurentian system and varies from two to four feet in 
width. The country rock is a very crystalline white limestone, dipping 
at a high angle S. 67° £. The barytes is of an opaque white colour, 
associated with sea-green fluor-spar. This spar is hardly in a sufficient 
quantity to detract from the value of the bar3rtes, and, when ground, it 
forms a powder almost as white as the latter. 

Newfoundland. 

The first mention of barytes in the shipping returns of this colony was 
for the year 1902, when 315 tons, valued at $2.00 per ton, were exported 
to the United States. 

New Brunswick. 

Dr. Bailey *notes the occurrence of barytes in the Laurentian lime- 
stones on Frye island and Grand Manan, also near tl^ summit of the 
Lower Carboniferous at Gouldville, associated with some galena. From 
this locality a considerable quantity was once shipped. Barytes has been 
reported near Memramcook by Daniels in 1878. 

Nova Scotia. 

Probably the earliest reference to barjrtes in the Lower Provinces is 
in the "Geology of Nova Scotia" by Jackson and Alger, 1832, p. 79, 
where mention is made of it in geodes of the hematite of the East river 
of Pictou. In this locality, when the mining of limonite was 
actively prosecuted by the Nova Scotia Steel and Iron Co. in the nineties, 
the association of barytes in the deposit was of frequent occurrence and 
proved objectionable in the blast furnace. It was distributed in such 
detached crystal groups or was so disseminated through the iron ore 
that it was not profitable to clean it sufficiently to render it marketable. 

Sir J. W. Dawsonf mentions a deposit of barytes quarried on the banks 
of the Stewiacke. He adds that the deposit appears to be exhausted 
in so far as it can be reached by ordinary quarrying operations. He 
also mentions bar3rtes as occurring in small crystals Uning fissures, and 
in compact veins of ankerite in the Great Village river, as also in veins 

♦Qeol. Sur. Report for 1897, Pt. M. 
t Acadian Geology, 1855. 
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in the banks of the East river of Five Islands, which veins he considered 
to be a continuation of the great iron veins of Londonderry, and from 
whence large quantities of bar3rtes have been exported to the United 
States. 

The presence of barytes in the Carboniferous rocks of Nova Scotia» 
in veins and pockets at the contact of formations of distinctly different 
horizons, has been long known. It is found both compact and crystal- 
line, also in well defined crystals lining cavities and coating minerals 
already deposited. In this crystalline form it is seen at Bridgeville in 
Pictou county in the limonite mines already referred to on the contact of 
the Lower Carboniferous with Silurian strata, where it is deposited, but 
not in quantities, associated with the ores of manganese, spathic and 
other iron ores of the East River district. In other localities in 
Nova Scotia the mineralized zone at the contact of the Sub-Carboni- 
ferous with lower formations has been found to carry bar3rtes scattered 
and in patches. The irregularity of the deposits has entailed an 
amount of deadwork out of proportion to the quantity of mineral 
obtained. Operations have not, hitherto, been continuous. The 
most extensive deposits of this character opened up were at Five 
islands and on the north side of the Stewiacke valley to the east of Brook- 
field station, where the contact is of Devonian and Lower Carboniferous. 
(See Geological Survey maps.) 

In distinct veins barytes is known to occur in quantity on the Gulf 
shore of Cape Breton, north of Cheticamp island, also inland about 
Lake Ainslie. In both of these localities the country rocks are of the 
oldest in the province, and He in, or in the neighbourhood of, eruptives. 
They are classed as Pre-Cambrian. 

In Inverness county near Port Hood, Brook-village and in the Judique 
Chapel brook near John Cameron's, there is a deposit in veins in a 
fine conglomerate.* At Finlay point, near Mabou Coal Mines, barytes 
in some quantity occurs along the line of contact of the Carboniferous 
rocks with felsite. It also occurs in Richmond county near Loch 
Lomond and, in Devonian strata, near McMillan point on the Strait of 
Cansof ; at Springhill, in millstone grit, on the south branch of Black 
brook, in veins a few inches wide; at Greenville; on the west arm of the 
river Avon; on the East mountain of Onslow; at Frenchmans Bam, 
Arisaig; and at Hodson, five miles from River John it occurs in small 
veins and lenses mixed with calcspar, in grey sandstones of the Upper 
Carboniferous or Permian rocks. One belt is about seven feet wide. 

♦Geol. Sur. of Can., 1882-84, Pt. H, p. 69. 
tGeol. Sur. of Can., 1879-80, Pt. F, p. 125. 
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First opened in the seventies when there was a brisk demand for barytes, 
some 480 tons were shipped and valued at $5 per ton. The locality 
was again prospected in 1900. In the same rocks in many of the branches 
of River John, above John McKay's, near Mr. Morrison's, on Nabis- 
cump brook, near Peter Gratto's mill, near McBean's house, and at 
Welsford between the mills and the shop, barytes occurs. In one con- 
^omerate the pebbles are held together by barytes mixed with a white 
crystalline calcspar. 

Its association with ores of iron at Bridgeville has been mentioned. 
At the Acadia iron mines barytes is associated in small quantities with 
specular ore and ankerite; and it is common with the iron ores of Clifton 
and at the mouth of the Shubenacadic river. At tl^e latter place white 
and reddish crystals, a quarter of an inch long, line the walls of cavities 
in the ore, and in some places are curiously coated over with a velvety 
oxide of iron, which gives them a rounded outline.* 

Barytes Mining. — Among the earliest reported workings of barytes in 
Nova Scotia were the operations of Mr. Sewell of Bath, Maine, about 
thirty years ago. He opened the Eureka mine, Colchester county, by an 
adit driven from Bass river. On what appeared to be an extension of 
the same deposit on the top of the hill the Dolphin mine was opened, and, 
at a still later date, (about the year 1896), J. Prendergast, a prospector 
well known in the seventies, explored part of the ground for Mr. T. 
R. Gue. The deposit is reported to be at the contact of two series of 
rocks and is said to be too irregular in deposition for profitable opera- 
tions. Tlie barytes occur in places highly crystallized and, in parts, 
coated with large crystals of calcite. Some of the crystals of barytes 
were dotted with inclusions of pyrites, and the crystalline masses were 
sometimes stained a reddish tint which detracted from the value of the 
ore. 

The Eureka mine was near the village of Five Islands, and the mineral 
contents of the deposit were found generally well crystallized. These 
were chalcopyrite and specular iron ore, masses of tabular crystals of 
bar3rtes, generally with inclusions, and barytes in pockets encrusted in 
cavities by dog-tooth spar. Large aggregates of both calcite and barytes 
were obtained. In* all some 3,000 tons were mined, but the deposits 
were found too irregular for profitable mining. The mine was shut 
down for many years but eventually the deposits were re-examined, and 
further explorations in the neighbourhood were made costing nearly 
$12,000. These explorations extended from the East river, over the hill 



*Oeol. of Can., 1873-74, p. 220 
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for about m mile and m hjJf to the adjaimii^ rmTine, and ooofirmed the 
conchiskxis of the pferioiis workers. The deposit is spoken of as blan- 
keting the hiU oolya few feet bek>w the surface, and raielT exceeds fifteen 
indies in thickness: the thickest portion uncofveted in the hitter openings 
was a lense or kidney neariy four feet thick. The qoafitr of the mineral 
is described as excellent.^ 

Mr. H. Fletcher mentions white and leddish bairtes being quarried 
from numerous irregular veins^ sometimes three feet wide, or beautiful 
cr]rstalline masses in the slates on the sleep banks of the East and Bass 
rivers of Five Islands. Elsewhere the reports of the Sunrej note that 
thb deposit of barytes is two miles up Bass river. Eight hundred tons 
of ore were shipped to the United States in 1874-75, with a total ship- 
ment to 1885 of over 3,000 tons, valued at $10 per ton. The ground 
material was stated to be worth $30 per ton. Part of the output was 
used in the paint mill of the Ddphin Manufacturing Co. of St. Catha- 
rines, Ont. The ore in part occurs in rocks which were at one time 
aasuuieii to be Cambro-Stlurian, but which are now regarded by Mr. 
Fletcher as l^evonian at a contact with Lower Carboniferous. 

The Stewiacke de|x>sit lies about six miles east of Brookfield station, 
or a mile ^*est of Bill Putnam brook, and half a mile north of the river, 
l^rofedsor Howf describes the operations previous to 1868. The ore was 
in three veins, a>*erHging eighteen inches in thickness, pnfectly free from 
pyrites and other metallic minerals, but containing traces of graphite. 
Mr. II. Fletcher says that the \*eins seem to traverse irreguUriy a grey 
argillace<Mis limestone, which is also cut by small veins of bright red 
calcii|uir. At Up(H«r Brooktield in the neighbouriiood of the iron mine, 
two tt> three miles fnmi tlie railway station, a pocket of mixed limonite 
anil Imrvtes* was said hv lV>fessi>r How* to be fifteen feet wide. 

Capk Brktox. 

Tht^ worknUlo vein tleiH>sits of the island of Cape Breton centre round 
I*akt< AluMlif^ nn^l the shore sei*tion of North Cheticamp. 

TIIK niHTRUn' OF LAKE AIKSLIE. 

ToiHHjnijthy, -l^iko Ainsilie, roughly triangular, is the largest sheet of 
tfpnU walrr in Cu|)e Hrt^ton, and its attractive scenen' >nes with that of 
th(« HmN d*( >r. It Im fnnge<l by fine farms hedged in by high hills. The 
norllit^iiHt (Mirner of the hike forms at Outlet the headwaters of the south- 

*(lm»l. Hur. of Can., 1882-84, Pt. L, p. 23. 
tMliipraloKX of Nova Hootia. 
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west branch of the Margaree river, a well known fishing stream. Its 
northwest angle. Loch Ban, is touched by the Inverness and Richmond 
railway at Strathlome station, and from Lakehead, its southern apex 
Ainslie Glen, with the Mullach on its left, descends to Whycocomagh 
on the Bras d*Or. The surface of the lake, at high water, is about 155 
feet above sea level; its depths are shallow varying from twenty-four 
feet, with a muddy bottom in the centre, to a maximum depth of fifty- 
seven feet off Sand point where it narrows towards its southern end, 
and the ancient glacier, crowded between high hills, has deepened its 
bed. Some thirty years ago, when it was proposed to drain the lake 
through the glacial drifts that dam back its waters at Strathlome, syste- 
matic soundings giving the above results were made by Lauchlin McMillan 
who tells me that there is shallow water off the northern side and another 
shallow off the east side of the lake to Outlet, with deeper water nearer 
the shore. This depression may be assumed the line of drainage before 
the final danaiming up of the lake waters. The foreshore of the lake 
is generally stony, with well worn coarse pebbles so packed together 
as to present a paved appearance, while the larger boulders have been 
seized by the ice and thrust agb.inst the banks, for even in this lake the 
ice-shoves in the spring have great power and make heaps many feet in 
height. During open water strong winds cause currents and great 
waves to assort the sands and smaller stones, and form with them beaches 
in the coves. These collections are most noticeable where the streams 
of pre-glacial times flowed at a level lower than their present beds and 
originated the coves, which, since the formation of the lake, have been 
the collecting ground for recent deposits, the accumulation of wash from 
the land and sand from the abrasion of the grit-stones in the rocky beds 
of the watercourses pouring down the steep hillsides, the beach 
deposits being a measure, as it were, of the time that has passed since 
the glacial period deposited the mounds of mixed earth and stone along 
the lake-edge and the outlets of the gorges. At McLean point and 
onward to Lakehead are mounds with steep sides, clothed with brush 
to the water's edge, and partly faced by boulders; they are now subject 
to little or no wave action, even at the point the most exposed to the 
strong sweep of the winds across the lake from the northwest. The 
coves which the pre-gladal stage left at Glenmore, East Lake Ainslie, 
Trout river and about McLean point are now partly silted up with the 
sands which the lake waves have sorted out and cast ashore. The char- 
acteristic red brick clays of the glacial period seem to be absent from 
this locality. 

Gedogical Strudure, — References will be found in the opening pages 
of Mr. H. Fletcher's report on the Geology of northern Cape Breton* 

■^Geol. Sur. of Can., 1882-84, Pt. H; map sheets 13, 14 and 15. 
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to the basal rocks, classed as Pre-Cambrian, and to those of them which 
form the steep west front of the plateau of high ground lying between 
I^ke Ainslie and Middle river. . The course taken by the broad ridge 
is approximately parallel with the west coast of the island and was seem- 
ingly determined by long past orogenetic pressures. Its surface deeply 
eroded prior to Carboniferous times, the inequalities became occupied 
by massive beds of coarse grit and, together with Pre-Cambrian protru- 
sions, were reduced by sub-aerial agencies to the approximate peneplane 
of later periods. 

References are also made to the igneous rocks, the felsites and traps 
which are now shown to have an important relation to the barytes deposits 
to be considered in this bulletin. 

No trace remains in this region of any sedimentaries of intermediate 
ages, Cambrian, Silurian or Devonian. Of members of the Ix>wer Car- 
boniferous, Mr. Fletcher places the coarse grits occupying the higher 
ground with the Carboniferous conglomerate and classifies the other 
succeeding members of the series with the Carboniferous limestone. 
These softer beds of red marls, shales, fine-grained sandstones, gypsum 
and dark limestones suffering greater denudation, give direction to the 
glens and river-courses and determined the lake site. Small patches of 
grey measures on the south shore of the lake, near the chapel, and again 
where associated with some bituminous shales on the Margaree river, 
two miles below Outlet, are probably millstone grit. Of the higher 
members of the Carboniferous system that carry coal seams in places 
near the shore no repetition seems to have been left inland in the shelter 
of the monoclinal and anticlinal folds. 

The series of Lower Carboniferous rocks of this locality has its lowest 
members, reddish shales and mottled clay beds, resting on igneous rocks. 
These are not always present, and in such cases the contact bed is apt to 
be an impure dark limestone which outcrops at many places along the 
hill front. This Kmestone is in turn overlaid by argillaceous shales and 
bedded sandstones. No gypsum has been exposed on the east side of 
the lake, but depressions at several spots in' the surface, similar to the 
so-called "plaster pits," suggest its presence. On the west side of the 
lake gypsum is to be seen. 

On the higher lands to the east the rocks capping large areas are coarse 
grey grits which supplied much of the loose stones and boulders sprinkled 
with granite on the surface. The grits are classed as Carboniferous 
conglomerate. The valley of Glenmore, which is occupied by I^wer 
Carboniferous rocks, would appear to have been eroded before Carboni- 
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ferous times to a lower level than that at which the streams flow to-day, 
while the ravine of the Gairloch road marks an erosion subsequent to 
the period of the Lower Carboniferous. At many places exposed along 
the contact there is much disturbance of the newer strata with high dips 
and* possibly, some overturns. 

The Discovery of Barytes. — In this district, previous to 1890, the 
presence of a white rock, heavier than quartz, was well known to the 
inhabitants on the east side of the lake. At the foot of some of the hills 
were blocks of it far too large to move and measuring up to eight feet in 
length. Those of smaller size were gathered up and cast on the stone 
heaps or thrown on the roadside out of the way of the plough. The 
smaller stones and pebbles of the same rock became exposed on some 
hauHng-roads over the lower slopes; the unusual weight of the rock 
attracted attention and induced the youth of the neighbourhood to select 
boulders of suitable size to try their skill at putting the stone, but it was 
not until about 1890 that the name and value of the rock became known. 

The barytes-bearing district of the lake hes along the flank of the high 
land on the east side from Outlet, to the mouth of Trout river near 
where the lake narrows at McLean point. 

Within this field, for a distance of some six miles, indications of barytes 
have been detected at many places. The indications nearest to Outlet 
have been noticed on the brook flowing behind the house of Edward 
Campbell, but no exposure of a deposit has yet been made. The next 
appearance is half a mile westward by the side of a wood road on the 
rear lands of Farquhar McKinnon, at a height of 600 feet, where some 
ten tons were removed from an outcrop which has a bearing S. 60° W. 
The rock here is a mottled grey felsite; between it and the main road are 
dikes of very dark trap and from it the old road to Outlet passes down 
over a strip of red shales which underlie grey sandstones of the Lower 
Carboniferous series that fringe the shore of the lake. Crossing Cobb 
brook in a westerly direction a few scattered boulders have been seen 
on the lands of Allan McLean and J. McDougall. On the grant to 
Lauchlin McMillan, now divided between McMillan and Thomas Camp- 
bell, 'occur the important deposits now being developed by S. M. Brook- 
field and his associates of Halifax under the management of H. H. Harri- 
son, to whom acknowledgments are due for much assistance and inform- 
ation respecting this field. 

The mining operations here are on the cleared hill rising from the right 
bank of Mill brook, on which the Geological Survey map marks a grist 
mill. Beyond the left bank of this small stream, on the property of J. J. 
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McLean, some surface boulders may be seen, but on the next three ad- 
joining farms along the lake-front none as yet have been observed, or, at 
least, reported. Onwards toward Trout river barytes drift has been 
found in varied abundance and with wide veins standing prominently 
above the surface of the hill at Norman Johnston's, where Messrs. Hen- 
derson and Potts, paint manufacturers of Halifax, have been mining 
for several years. On the adjoining grant to Murdoch McDougall, just 
across the Gairloch Mountain road, a vein has been opened. On the next 
three properties belonging to D. D. McKenzie, Donald McKay and L. R. 
McKay, numerous large boulders are exposed, but their source has not 
been determined. 

On the holding of the last named, occupying the right bank of Trout 
river, indications of barytes cease on the east side of the lake. Beyond 
the river the rocks in places are thickly covered by glacial drift, and the 
only exposures on the lake side are Lower Carboniferous beds which 
continue to occupy the lake front and the high ground to Lakehead. 

MINING OPERATIONS AT LAKE AINSUE.* 

When it was recognized that the heavy, white boulders strewn about 
the fields were not quartz but barytes which possessed a market value, 
operations were begun on the holding of Norman Johnston, 1,000 paces 
from the lake. There the white rock stood boldly out above the surface 
of the hill beside the Gairloch Mountain road as it enters the ravine to 
wind up the rising ground to the level of the plateau. 

This float of barytes is supposed to indicate the presence of some 
seven veins, three of which have been partly exploited. The strike of 
the veins is N. 80° E. to S. 75° E. and is across the axis of the felsite hill 
and the north fork of the ravine. Boulders of barytes are in the soil on 
the left bank of this fork and nearly up to an exposure of a dike of trap 
running N. and S. which is supposed to cut off any extension of the 
veins to the eastward. Beyond the dike are coarse grits of the Lower 
Carboniferous. In the other direction the dark limestones and sand- 
stone beds and shales of the Carboniferous limestone have been exposed 
overlying the western extension of barytes veins. 

Operations on the main vein, which is about eight feet wide, consisted 
of an upper and lower drift for some 200 feet westward, at which distance 
a vertical cross vein or branch came in from the northward and yielded 
barytes from nine to twenty feet in width for a length of 125 feet. The 
extent of these north and south leaders and the number of them that are 

*See Addendum, p. 43. 
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workable have not been determined. From the openings made an 
opinion has been formed that they do not carry their great width con- 
tinuously in depth. 

Towards the top of Johnston hiU a trench has been dug along an out- 
crop east and west across the hiU and has exposed from eighteen inches 
to three feet of barytes dipping 80^ northward; float of barytes 125 
paces north of this trench indicates another vein which would extend 
across the ravine to the eastward. 

No mining was prosecuted in 1904, there being a supply on the dump 
from the previous year's operations. The mineral ore is carted by the 
way of Ainslie glen twelve miles to YSThycocomagh for shipment, at a 
cost of two dollars per ton. Messrs. Henderson and Potts, the mine 
operators, report having extracted in all some 3,574 tons to the end of 
1904 since they began work in 1890. 

West of Gairloch Mountain road the only openings made were at 180 
paces from the road, where four feet of barytes outcropped on the hill 
side, course N. 85® E. A drift some twenty feet lower found the vein 
pinched but to what extent was not proved. From this point the Pre- 
Cambrian continues nearly to Trout river, but the reddish felsite is not 
seen in the river ravine or any farther to the westward. If any exten- 
sion exists it is hidden under heavy surface cover which does not show 
any float of barytes. The surface pebbles are chiefly composed of the 
coarse grit which occupies so much of the high land. The last boulder 
of barytes to be seen is on a knoll behind L. R. McKay's house, some 650 
paces from the highway bridge at the mouth of Trout river. The ex- 
posure looks like an outcrop and is not less than eight feet wide, but it 
has not been fully uncovered. Other boulders of large size lie nearby 
and, in the soil sloping northward, are many smaller ones. They range 
along the lower slope through the adjoining farms close behind the home- 
steads of D. McKay and Mrs. McMillan. 

Returning northward along the Pre-Cambrian range no trace of explor- 
ation is seen until Mill brook and 'Burnt hill are reached. Here are 
situated the latest developments, conducted by the Eastern Milling Com- 
pany, under Mr. H. H. Harrison. These operations are carried on in 
veins which trend parallel to the north face of Burnt hill, and, with a 
southerly dip, approximate the average course of the Gairloch Mountain 
road veins. 

Operations have been pursued at three points, viz.: — To the east 
(on the land of Lauchlin McMillan) by an open cut near the crest of the 
7442—4 
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hill. In the centre, at a somewhat lower level and parallel, 200 feet 
northward (on the John McDougall property); and to the west on the 
steep face of the hill on the Campbell vein. No openings have been 
made on the south slope of the hill to the brook. Eastward, prospect- 
ing stopped short at a point 900 feet along the series of veins, where the 
water courses attain high ground and lose their rapid flow, but, seem- 
ingly, the barytes-bearing rock, felsite, extends much farther in that 
direction and probably carries mineral with it. 

The McMillan open cut extends some 170 feet and, where worked, 
shows a width of from eight to sixteen feet of ore. The hanging wall 
is well defined; the foot wall is somewhat shattered and the disturbed 
blocks of rock are cemented with barytes. 

On the McDougall vein openings have been made 125 feet east and 
forty feet west of a drift to it from the north slope of the hill, and several 
parallel stringers of irregular width were cut. At a depth of thirty feet 
the vein opened out below a pinch and there shows a width increasing 
to eight feet at one part. 

The Campbell vein has been worked by five drifts on the western face 
of the hill; the lowest, at the base of the hill and near the engine house, 
is driven in on the vein 175 feet, the second sixty feet, the third forty 
feet, the fourth thirty feet and the highest (250 feet above the lowest level) 
fifteen feet. They all show over seven feet and even up to fourteen feet 
of vein, with a grey clay gouge on the foot wall. 

The foot hill extending westward imder the deposits of the Carboni- 
ferous limestone doubtless also carries, in that direction and in depth, 
extensions of the barytes veins. 

A tramway round the shoulder of the hill brings the ore from the open 
cut to a shoot, at the base of which, on the west front of the hill, a track 
runs to the lake and to a steam barge for conveyance eight miles across 
the lake to a special siding near Strathlome station on the Inverness 
and Richmond railway. From these veins a great deal of float has been 
carried down hill towards the north; only one solitary boulder of barytes 
was to be seen on the crest of the hill about a hundred yards to the 
southward of the strike of the veins, in which direction no discoveries 
of ore have been made. But across Mill brook, in the ravine, at a lower 
level, some barytes boulders occur in the soil. The northerly drift of the 
float has carried barytes boulders half a mile on to rising ground 
by the roadside where no rocks in place are visible and where the 
beds underlying are assumed, from their surroundings, to be Carbonifer- 
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ous limestone. On Burnt liill, as well as on any exposures of rock 
surface along the hill front of East Lake Ainslie, there is no glacial polish- 
ing or grooving. The only indication of moving ice coating was seen 
on a sandstone bed, without direction, high up on the hillside east of Cobb 
brook. 

McMillan's open cut on the hill-top has shown no ice-polished surfaces, 
but the superficial rock and the outcropping of the veins are shattered 
by long exposure to subaerial agencies, the only evidence of heavy frost 
being a layer of angular fragments of rock, washed clear of clay and small 
stones, lying on top of the disturbed and fractured rocks and underlying 
the mixed soil and stones of the surface. 

^ Analysis of Lake Ainslie barytes by F. H. Madon, F.C.S., &c.: — 

Moisture lost at 100° C 05 

Sulphate of baryta 94 . 20 

Sulphate of lime ^ . 02 

Carbonate of lime 4 . 44 

Sihca 0.05 

Ferric oxide 0.11 

Alumina . 04 

Magnesia Trace. 

Loss on ignition 1.01 

99 92 

Vein Associates, — In the principal barytes veins there may occasionally 
be seen both caldte and fluor-spar in small quantities; at McDougall's 
opening on Burnt hill the fluor-spar is apt to be more aggregated in the 
narrow leaders than in the main deposit, in which it appears as small 
crystalline centres of a light green colour, where the vein matter is not 
compact but is in part vesicular. The semi-crystalline caxaties near the 
surface of the veins are often found to be dusted over with a black powder 
which examination has shown to be wad, impure manganese oxide, 
soluble in acids. 

Petroleum, — But in other parts of the veins there are sjx)ts where 
add fails to dean off the matter, which there discolours the barytes and 
coats the cavities and their imperfectly formed crystal faces. This sub- 
stance was pointed out to the operators and shown to be inspissated 
petroleum, which can be got rid of by heat. The quantity seen was small 
and quite local, but the presence of two such dissimilar substances re- 
quiring different treatment is worthy of note so that care may be taken 
in the mining and any sorting deemed expedient may be then made. 
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YSThen the search for petroleum was made on the lake shore as described 
by Mr. Fletcher,* there was one hole put down on the north side of the 
Gairloch Mountain road half a mile from the lake, close to the barytes 
mines of Henderson and Potts, and sixty paces short of a strong spring 
of water ha\ang a metallic taste. At fifteen feet the borehole passed 
through the surface soil and entered a white rock in which it continued, 
it is said, to a depth of 200 feet. The borings whitened the bed of the 
brook and formed a layer on the beach of the lake but were not recognized 
as barytes. The mineral was supposed, at the time, to be plaster. 

It is unfortunate that no complete records have been published of the 
numerous boreholes around the lake which pierced Lower Carboniferous 
measures in search of oil, and that no one seems to know the character 
of the rocks passed through or at what depths changes were met. 

Springs and their deposits. — Numerous springs of water issue at the 
foot of the range near the contact of the Carboniferous limestone beds 
and the Pre-Cambrian. Several are of great volume and two have sup- 
plied power for milling purposes. Some have a metallic taste, and some 
have doubtless been the source of the deposits of red and yellow ochres 
at the base of Burnt hill and other places. These have found a local use. 
Elsewhere the swamps of other springs have been blackened by the depo- 
sition of an impure oxide of manganese. These latter have not taken the 
fancy of the mineral prospector as they have in the neighbouring province 
of New Brunswick, where rights of search for manganese in bogs no more 
extensive than those in Cape Breton have been a source of much re- 
venue to the Government. 

The deposits of barytes at Lake Ainslie appear to furnish an excep- 
tion to the previous experience of the provincial miners which indicated 
the occurrence of barytes only in irregular pockets and not as a compon- 
ent of persistent vein matter. The exception can only be spoken of 
provisionally, as the workings on the veins are not sufficiently extensive 
to enable one to speak with assurance. 

It will further be noticed that the more productive veins form a group 
of their own, all approximately parallel to one another in a direction 
quite oblique to the course of the hill range in which they occur, and to 
the mountain foldings which established the highlands of Cape Breton. 

Veins other than those having a general course about N. 75° E., and 
oblique to the hill range, have been found carrying barytes, but the ex- 



♦Geol. Sur. of Can., Rep. for 1882-84, Pt. H., pp. 43, 90. Sumniy. Rep. for 
1897, p. 102. 
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perience hitherto gained in the openings on veins affords greater induce- 
ment to the prospector and operator to search in the particular district 
for mineral veins having a bearing true northeast and southwest. 

In the Report of the Geological Survey of Canada, 1882-4, the igneous 
rocks of this field are classed as felsites, those that carry the veins of 
barytes being of a banded variety or granular and highly quartzitic. 

It would further appear that there may be a bond between this par- 
ticular class of felsite and the bar3rtes as vein matter in the fractures which 
resulted from movements or strains obUque to the general folding of the 
country. The frequency of the repetitions of the veins in parallel can- 
not be wholly accidental; at any rate it is sufficient to make it marked 
and to warrant, in further searches, a preference being given to pro- 
trusions of the same kind of rock in this hill country of Cape Breton. 

The greater quantities of mineral found in veins having the reddish 
felsite for their country rock has already suggested a preference for locah- 
ties where the conditions appear similar; prospectors of the district about 
Lake Ainslie have been encouraged, hy the present activity in this branch 
of mining, to extend their explorations beyond the escarpment facing the 
lake on its eastern side. They are now ready to follow to their source 
the shoad-stones dotting the surface soil at other places, on the Middle 
river, five miles to the eastward, and again across the lake on the south 
slope of the igneous mass at BrookviUe and immediately to the west of 
Lakehead, where barytes float is reported. 

The barytes-bearing series of rocks are more widespread than appears 
on the surface, for, not only are the Pre-Cambrian deeply covered in 
places by drift which retards prospecting, but they are evidently overlaid 
along the hill flanks by rocks of later deposition. Beds of Lower Car- 
boniferous near the contact have been proved to be, in places, quite 
shallow. The surface drift is of variable thickness, and bore-holes have 
proved it to be, in places, as much as forty feet. It forms the eastern 
shore of the lake, except where rocks occasionally protrude through it. 
The holes bored for oil along the lake side passed through a great thick- 
ness of bedded deposits, indicating a continuation of the steep front to 
the older rocks underlying them. This view also applies to the shelf 
of felsite which carries with it barytes veins at a level nearer that of the 
lake. The shelf appears to present a steep front to the submerged north 
and from its edge the covering of Carboniferous measures has been eroded, 
exposing the shoulder and its veins, from whence, doubtless, came the 
loose, overlying boulders. 
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It may be surmised that the same range of rocks continues the shoulder 
west of the Trout River ravine although it is hidden from sight by a 
superficial covering of soil and Carboniferous beds, under which it m%^. 
extend as far as the low ground to McLean point. There is nothing 
to justify a supposition that the prolongation westward of the Pre-Cam- 
brian felsite is cut oflF at Trout river, beyond the fact that it has been 
reduced to a lower level and put out of sight by the pre-glacial erosion 
of the stream. 

THE DISTRICT OF NORTH CHETICAMP. 

This field has, of late, been second in importance to that of Lake Ainshe 
and, although the presence of barytes was long known, it was not until 
1900 that any workings were attempted. They have been made in the 
section of country lying along the shore between Cape Rouge and Presq- 
u'ile.* In his Mineralogy of Nova Scotia, Professor How mentions on 
the authority of Mr. Barnes the occurrence of barytes boulders fourteen 
miles northeast of Cheticamp. This doubtless refers to the neighbour- 
hood of the Lazaar river (Comey brook) some eight miles eastward of 
the more modern settlement, Eastern Harbour, the farthest point in that 
direction at which barytes float has been seen, and which is one of the 
places lately opened. The schists in which the barytes deposits occur 
are spoken of by Mr. H. Fletcher as equivalent to the Louisburg shales 
elsewhere described by him. 

The barytes bearing schists have a general dip to the north at a high 
angle, the planes of schistosity dipping 60° to the northwest. They are 
very fissile and much jointed, readily furnishing slabs that are often six- 
sided and rather suggestive of enlarged cleavages of mica. Their char- 
acteristics have been more particularly described by Mr. M. V. Grandin, 
who has for many years been an enthusiastic obsen'er of the geology of 
this field. Mr. Grandin permits me to extract the following from his 
unpublished notes, a description of the topography of the field, with some 
of his views on the lithological characteristics of its schists and faulting: — 
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The veins traversing the schists in this locality carry besides barytes, 
quartz, caldte, and fluorite with a later deposition of hematite in the 
joint planes; the quartz and calcite are in masses at times several feet 
in width and the fluorite is more abundant than in other sections of 
**the province so far explored. 

"The veins of this field have a course generally parallel and a sinuous 
*' bearing nearly north and south observed in some cases to be on an 

*Geol. Sur. of Cazr., Rep. for 1882-84, Part H, pp. 21 and 95, also map-sheet 
No. 6. 
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ayerage N. 4^ W., with a heading nearly vertical and also sinuous. The 
sinuosity of these veins is associated with a lateral displacement and 
has left the contents somewhat in the form of lenses, a swelling out 
occurring when the deflection of the course is in one direction and a 
pinching or thinning of the vein following an undulation to the other 
side of the general bearing. Changes in the hade of the lower workings 
were observed to be attended by a similar variation in the width of 
the veins in depth, and these alternations were sufficiently numerous 
to warrant the miners anticipating the thickness of the veins ahead of 
them, but operations have not yet been sufficiently extensive to deter- 
mine the probable frequency and extent of the lenses of vein matter. 
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Operations on the lands of Amed6e Comus at Comey brook have 
opened a vein from the upper part of the shore clifF inwards for a dis- 
tance of over 100 feet and show it to vary from ten inches to four feet 
in thickness, expanding, in one place, to a width of over eight feet. 
The vein passes close to the house of E. Comus but has not been fol- 
lowed southward beyond a small water-course which has deeply eroded 
into the schists where it crosses. On the shore below the house the 
"downward extension of the vein is hidden, but a series of parallel veins 
"bearing about northeast and southwest under the water is easily seen, 
and they are apparently a distinct deposit. From the opening made 
some 950 tons of barytes were shipped, but operations were hampered 
by a want of shelter for vessels, the coast east of Eastern harbour lying 
exposed to the full force of all northerly winds. 
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A second vein was opened near the west side of Trout brook, but 
the workings were confined to a lense of barytes also having a course 
N. 10° W. by the side of the shore road, crossing near the brook's mouth. 
Here the schist is sericitic, and dips north at about 30°. 
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"A third opening on a vein of barytes was made nearer Presqu'ile 
on the land of Eusebe Poirier, about 400 feet to the south of his house, 
at an elevation of 350 feet above sea level, and some 500 yards from 
"the shore. At the lower opening, where the vein was first attacked, 
"it headed E. < 30° but as the cut extended south 'on the vein it became 
"practically vertical. 
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A drift along the vein for 120 feet proved a width of from three to 
six feet, and other openings on the hillside showed the vein to continue 
"for a like distance farther to the south. At the southern extremity of 
"the cut, along the vein, a narrow cavity, that extended downwards, 
"was exposed, but its depth and extent were not improved; possibly 
"this cavity may have been caused by the removal of calcite from the 
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"vein. At the 'face' there was also exposed a small pocket of fluorite 
"deeply eroded, an unusual condition for fluorite and a suggestion, per- 
''haps, of vast age or of the effects of emanations of volcanic character. 
"About 200 yards west, at a lower level, less extensive openings, off the 
"old road, have supplied barytes, fluorite and calcite; of the barytes 
"about 700 tons have been exported within the past two years. 

** Topography of North Cheticamp, — ^The barytes-bearing schists of 
**Cheticamp occupy part of a narrow tract of coimtry extending along 
"the shore in a northeasterly direction from Jerome mountain to the 
"mouth of Comey brook. Small as this tract is, from the great variety 
"of its geological structure it contains a remarkable diversity of scenery, 
"and the visitor, whether he be artist, tourist, geologist or miner, cannot 
"fail to find much to instruct, interest and admire. 

"At the southwest extremity of this tract, four and a half miles in a 
"northeasterly direction from the village of Eastern Harbour, stands 
"Jerome mountain, a bold promontory of the grand escarpment of the 
"great plateau of northern Cape Breton, towering a thousand feet above 
"sea-level and presenting, with its craggy aAd castellated cliffs and 
"majestic talus slopes, one of the most salient landmarks of Cheticamp. 
"On a bright day the vivid and strongly contrasted colours of its red 
"granites, black and purple basaltic dikes, variegated sedimentaries set 
"in sparkling beaches on deep blue sea, make a most brilliant picture. 
"In clear weather its summit, on all sides, commands the surrounding 
"country: from the brow of its southern precipices one looks down on 
"the dark mountain glen of Jerome brook, its floor littered with huge 
"fragments from the impending cliffs; to the southwest lies, spread out 
"like a map, the fertile and undulating plain of Cheticamp, dotted with 
"many homesteads, the river meandering through its flood-plain to the 
"sea; in the distance Eastern Harbour and Cheticamp island complete 
"the view. To the south and east, as far as the eye can reach, stretches 
" the great plateau with its sea-wall trenched by labyrinths of ravines and 
"gorges; to the north, at the base of the mountain, and separated from 
"it by a pretty, oval lake, rises Presqu'ile, its verdant ridges and bright 
"ribbon-like beach linking it to the mainland beyond which spread the 
" blue waters of the Gulf of St. Lawrence, out of which, in clear weather, 
"the Magdalen islands loom against the northern sky. To the north - 
"east is overlooked the whole extent of the barytes range, rising at first 
"in lofty mural cliffs from the sea and then by steep craggy slopes to the 
"level of the plateau. In the distance Cape Rouge elevates its ruddy 
"summit, and between He the high V-shaped gorges, excavated by Comey 
"and Trout brooks and their feeders in their descent from the plateau. 
"At the mouth of the Trout, fifty feet above the beach, stretches a long 
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level terrace, suggestive of some ancient shore-line formed during a 
period of rest when this land was emerging from the sea. 
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The main road through this tract follows the shore trend, winding 
around steep slopes and edges of dizzy cliffs until it terminates at the 
base of Cape Rouge mountain; from it many striking views can be 
obtained and all the known bar3rtes deposits can be easily seen or 
*• reached. 
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The barytes deposits of Cheticamp, so far located, lie within a belt 
of Pre-Cambrian schists, which extends an undetermined distance into 
the interior, but is bounded on the southwest by the granites and traps 
of Jerome mountain, on the northeast by the granites and other igneous 
rocks of Comey brook, and on the north by the Gulf of St. Lawrence 
and two small patches of Carboniferous rocks, one at Presqu*ile and 
the other at Trout brook. 
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"Lithological CharaderUtics of the Schists. — Although many of the 
** Cheticamp schists are probably altered igneous rocks, the schists of 
this section appear to have been originally shales and argillaceous sand- 
stones. At the extreme eastern end of the belt they are less quartzose 
"but more fissile than in the middle and at the western end. The latter 
**are more heavily bedded, splitting up into slabs varying from three- 
'* quarters of an inch to four inches thick or more, and no doubt represent 
''sandstones, while the former readily split up into laminae of about an 
''eighth of an inch thick or less, and were probably originally shales. 
•'The schists of this section may be classed as hydromica or sericitic 
*' schists. They are usually a greyish green colour, soft and somewhat 
•'greasy to the touch, with a silvery lustre on the planes of foliation due 
•'to thin laminae of mica deposited along those planes. 

Foliaticny — "Between the Cape Rouge barytes deposit and the granite 
to the east of it, the schists are more curved and crumpled and the folia- 
tion is more lenticular than is the case with the schists to the west, in 
which the foliation is usually flat, parallel and e\adently coincident with 
the bedding planes which are often indicated by layers of slightly differ- 
" ent colour. 

Metamorphism. — " From the fact that the Carboniferous conglomerates, 
" which in places overlie the schists, frequently contain fragments of 
"the latter it would seem proved that the metamorphism of the schists 
"preceded the deposition of the conglomerates. 
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Joints. — "A very complex system of jointing has been developed in these 
" schists with two series of master joints, a north and south and a north- 
-east and southwest. It is they that have determined the pecuhar shape 
"of the three, four and six-sided slabs into which the schists break up. 
"The intersection of the more or less vertical joint planes encloses spaces 
which are either triangles, rhomboids or hexagons. These planes, 
being again intersected at about right angles by the planes of foliation, 
cause the schists, when exposed to weathering agencies, to break up 
into many sided slabs. 
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Folds, — "A comparison of the structure of the schists of this section with 
"that of the* L*Abime schists (South Cheticamp) makes it appear that 
"they owe their origin to deposits of different kinds. The schists of this 
"section are situated on an anticlinal or monoclinal fold and are in a 
"state of tension, whereas the L*Abime schists occur between uplifts 
of granitic rocks and are in a state of compression. In the former, 
then, we may expect normal faults and deposits of the fissure vein type 
to predominate and in the latter reverse faults and deposits of the com- 
"pression vein type. And such appears to be the case; the axis of the 
"fold in this section runs approximately east and west, but it is also 
"occasionally traversed by small cross-folds whose axes pitch north. 
"YSThere these cross-folds occur the schists have been compressed and 
"compression veins may be expected. A deposit of such a nature occurs 
"on Trout brook in close proximity to the axis of a cross-fold. 
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FattUs and Mineral Veins. — ^In the uplifting of the granitic platform 
at least two series of faults were developed in the schists, one running 
in sinuous lines approximately north and south and the other northeast 
and southwest parallel with some of the main jointing. The north and 
south series are dip faults, whilst the northeast and southwest series 
are sometimes oblique and sometimes strike faults. The fault fissures, 
" when not occupied by igneous rocks, are now usually found filled with 
"either barytes, calcite, quartz or fluorite, or mixtures of these gangue 
"minerals." 

Calcite veins. — Of these, the two largest known have a north and 
south strike. One, exposed in the cliffy of Presqu'ile lake and in open- 
ings on the flanks of Pousnette mountain, in close proximity to parallel 
trap dikes, carries in places considerable quantities of copper pyrites. 
The horizontal and vertical pinches and swells, so conmion to fissure 
veins in general and characteristic of those of this section, are probably 
due to horizontal and vertical displacements which have brought pro- 



♦Faribault brook of Geol. Surv. map-*heets 6 and 9; Summy. Rep. for 1898, 
p. 148. 
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jections in the fissure walls opposite projections, and depfessions opposite 
depressions. The copper ore is very unevenly disseminated through the 
gangue, small nodules of almost microscopic size prevailing in some 
parts, while in others masses weighing up to seventy pounds occupy 
almost the entire width of the vein. In some places the vein is perfectly 
barren of ore, being occupied entirely by compact crystalline calcspar. 
In other places the ore has evidenUy been leached out, leaving cavities 
which have been subsequently filled with wad. This vein varies from 
two to four feet in thickness. 

Tlie next calcspar vein of importance is one averaging about five feet 
in thickness and intersecting a sheet or dike of trap at Jerome mountain. 
The vein strikes north and south and the dike N.N.W. and S.S.E. 
They both hade towards the east, the former at 20^, and the latter 
at 60^. This vein also carries copper pyrites associated with secondary 
ores, such as red oxide and green carbonate of copper, but the ores are 
apparently confined to the poiat of intersection, the openings on it, on 
either aide of the dike, showing the vein to be barren. The ores are 
found in layers and masses along the walls of the dike at their contact 
with the granite, in lesser quantities disseminated through the dike and 
also iu the granite sometimes at a distance of two to three feet away 
from the dike. The intensity of the shearing movements to which the 
dike has been subjected is shown by the development of cleavage planes 
.parallel to its walls, which has given the trap a somewhat schistose 
appearance. 

Fluoriie Veins. — Of these only one which can be said to be mainly 
fluorite has yet been observed. This vein is displayed in an opening at 
the base of the cliffs at Presqu'ile beach. It occupies the north side of 
a trough piece of a trough fault running northeast and southwest, which 
is evidentiy connected with a powerful fault which traverses the country 
for miles parallel to the shore line. The thickness of this vein is not easy 
to determine owing to the shattered condition of the schists, but it was 
evidentiy very variable, the maximum thickness probably not exceeding 
fifteen inches. In places the vein carries a fair quantity of copper 
pyrites associated with ochreous hematite. On the south side of the 
trough piece the gangue mineral is quartz. 

Fluoriie. — ^Inquiry is often made for this mineral, for which reason 
reference is made to its occurrence in this locality, in much greater quantity 
than is known elsewhere in the province. There is, however, no reason 
to expect that it may exist in masses sufficiently large to warrant inde- 
pendent woridng; possibly as an associate mineral, it may justify separa- 
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tion and collection, should mining operations be again conducted in this 
neighbourhood. 

Other localities where fluorite has been detected in minute quantities 
are noted by Mr. Fletcher in his reports. 

Quartz Veins, — Of these none indicating vertical and horizontal con- 
tinuity have yet been located in the Cheticamp district. Much time 
has been spent by prospectors searching for quartz veins carrying free 
gold, but in this section conditions do not appear to have been favourable 
for the formation of such deposits. The belief so general with Nova 
Scotian prospectors that similar conditions to those found in the Atlantic 
gold-quartz series must prevail in all rocks of a slaty appearance, has 
here been followed by disappointment. 

Principal Faults. — Probably the most powerful fault which traverses 
this belt is one with which the fluorite vein is connected. At the eastern 
end of Presqu'ile, on the beach, black carbonaceous shale containing 
fossil fish remains is seen in close proximity to the schists. Here the 
fault (being parallel to the strike and hading with the dip) evidently 
conceals the basement beds of the Carboniferous formation which are 
seen at Jerome mountain, where, so powerful has been the effects of 
the fault, that the Carboniferous strata have not only been thrown on end 
but bent back upon themselves, thus reversing the order of their succession 
and giving them the appearance of dipping under the granites. 

The next great fault is to be seen at the junction of the schists and 
granites at Corney brook. This fault appears to have a N.N.E. and 
S.S.W. course. From the wrinkled and crumpled condition of the schists 
here and the fact that they have been so intensely metamorphosed 
as to have a somewhat trachytic appearance, it would seem that con- 
siderable heat was developed during the upheaval of the granites. 

CHAPTER II. 

MANUFACTURE OF THE CRUDE BARYTES. 

Treatment. — ^The mineral from the mine may either be shipped in the 
state it is delivered on the dump or it may first be passed through a rock 
breaker to reduce the lumps to such a size as may be found most suitable 
for handling in transit to the mill. 

*In Nova Scotia there are at present two mills reducing barytes to a 
powdered state. Messrs. Henderson and Potts, besides grinding for 
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their own use at the head of the Northwest Arm, Halifax, compete \sath 
the Eastern Milling Company at Dartmouth for the Canadian trade. 

At the Dartmouth mill the rock is broken to the size of small nuts and 
then elevated to the washer, where in batches of three to six hundred- 
weight it is subjected to an acid bath heated by steam pipes. Thence 
drained it is essential that it be carefully washed free of acid.* Dried, 
it is then pulverized and ground to the necessary degree of fineness be- 
tween four horizontally revolving granite stones and French burs. In 
its floured state it is barrelled and shipped to the consumer. It is graded 
by tint, the whitest commanding the highest prices. 

At the mill at the head of the Northwest Arm, which grinds from twenty 
to thirty tons per week, the ore is first hand-cobbed and separated into 
three grades, "white," "selected" and "oflF colour." Broken to the size 
of a hen's egg it is further reduced by cyclone crushers, after which it is 
elevated and riddled, the coarser particles returning to the crusher. The 
fine riddled material then passes between three French burstones and is 
barrelled. The presence of small quantities of fluorite is not considered 
detrimental to paints, as it grinds white. 

When estimating the degree of purity in samples of the ground material, 
turpentine furnishes a ready test, a drop added to the powder having the 
property of causing the grades that are off colour to assume a still darker 
tint. 

A variation is found in the degree of freedom with which ores from 
different localities are ground, the crystalline grinding more freely than 
the compact. 

The barytes from Trinity bay, Newfoundland, has a pinkish tint which 
is hard to eradicate in the milling. It grinds easily down to the crystal- 
lized grain, but not beyond that degree of fineness, and, altogether, it is 
not so easy to grind as the ore from Stewiacke. 

Uses of Barytes. — The earlier applications of barytes for purposes of 
trade were, broadly speaking, as an adulterant, for which its exceptional 
weight, cheapness and general absence of colour make it ser\'iceable in 
many industries; in paints and putty; as a loading of rubber goods and 
pulverized sugar; for dressing calicoes and supplying a satisfying weight 
to French candies. But in addition to these purposes barytes has been 
found to possess a definite value of its own, as an ingredient of certain 



^Laboratory of the Inland Revenue Department notes the presence of objec- 
tionable free acid in some samples submittea for analysis. 
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qualities of pulp colours and for the finish of wall papers. It supplies 
much of the barium used in the chemical trade for the manufacture of 
other compounds which have it as a base and are used for fireworks; it 
refines sugar and it is used for softening water in steam boilers. Barytes 
is also used in enamelling iron, paper collars, and oil cloths, and in coating 
canvas in which hams are packed; as a cheapener of white paints it is in 
chief demand. The Oil and Colourman's Diary, 1895, says of barytes: — 
" YSThereas formerly this mineral was considered as an adulterant, it is now 
recognized that barytes has excellent qualities of its own that make it of 
value as a pigment. When it is used in combination with white lead or 
zinc, .these qualities appear to advantage. Barytes has a pure white 
colour which is permanent, and it is unaffected by the weather or by gases 
that, in some instances, blacken white lead.'' 

At the potteries of North StaflFordshire, barytes has been used in the 
manufacture of certain wares, especially at Etruria, in the classic figures 
of Wedgewood ware. Mr. A. H. Church remarks that "the white par- 
ticles of the barytes served to reflect the colours of the various oxides 
used as staining material for the differently tinted jaspers.** 

■ 

In some qualities of Paris green of German manufacture from eleven 
to twenty-five per cent of barytes is used as an adulterant.* In Canada, 
some years ago, an adulterated article was sold, containing up to fifty per 
cent, but now only pure paris green is suppHed to the farmers. 

The fitness of barytes as a pigment is due not merely to its weight and 
absence of colour i but to its aptitude to take colour-stain uniformly and 
make a small quantity of a decided colour cover much surface, a property 
not equally borne by other white substances, such as gypsum and marble, 
which the manufacturers of barytes for market find it desirable to remove 
by special treatment. Barytes acts as a base for aniline and certain 
other pigments. 

Barytes, when manufactured for the paint trade, is known as blanc 
fixCy and is regarded as of special value as the only known white pigment 
that is unaflFected by the weather. Zinc white is nearly permanent, but 
white lead discolours and even turns black after a time. In the trade 
barytes is regarded as decidedly useful for reducing white lead, although 
the admixture has not an equal covering power, and specific names are 
given to the various mixtures of certain manufacturers as "venice white," 
when the proportions are equal, "hamburg white,'* when the barytes is 



♦Engineering chemistry, T. B. Stillmann, 1900. 
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two parts to one of white lead^ and "dutch white" when three parts of 
iMiytes are mixed with one of white lead. * 

The covering property of barytes varies with the degree of subdivision 
to which it is reduced and the method of its preparation. When arti- 
ficially prepared, the sulphate is in a much finer state of subdivision than 
can be obtained by any method of grinding the natural sulphate, the 
mineral barytes; the covering power of the artificial sulphate far exceeds 
that of the ground mineral, especially while in the nascent state, for its 
exceptional value is partly lost by drying. The fineness of the former, 
also, is influenced by the strength of the barium chloride from which the 
sulphate is thrown down, the weaker solution yielding a precipitate of a 
greater covering capacity. 

The method of preparing the various compounds of barium is described 
by J. Bersch,* who says: — "Enamel white, as usually prepared, is finely 
ground barytes heated with coal, when it is converted into barium 
sulphide; on this material the action of hydrochloric acid converts it 
into barium chloride from which in solution there is precipitated by the 
addition of sulphuric add finely divided sulphate, enamel white. This 
preparation is cheaper than w^hite lead, but it is not so extensively used 
in oil paints as it is in paper staining. Its value as a pigment largely 
"depends on its purity and freedom from acid by careful washing." 

In Canada the admixtures of white lead and barytes have their local 
trade names. Several of these are mentioned in reports Nos. 78 and 91 
of the Laboratory of the Inland Revenue Department, by which it appears 
that of 141 samples of white lead and oil offered for sale in Canada 100 
were found to be pure; of the rest twenty-five, containing barytes, were 
sold under special names, the remainder being classed as adulterated. 
The reports call attention to the Act which prohibits the use of the terms 
"pure" or "genuine," unless the article has a specified composition, and 
which further defines an article as adulterated if any substance has been 
mixed with it so as to reduce, lower or injuriously affect its strength or 
quality. 

RvJbher Filling, — ^Incorporated in the dough as a filling, barytes is one 
of several inert substances used for that purpose by the rubber manufac- 
turer, who, however, regards its want of colour as a detriment rather 
than an advantage. While the inductive capacity of vulcanized pure para 
rubber is 4 to 4.2, a capacity of 10 to 12 can be obtained by heavily 
oading it with the alkaline earths, baryta, &c. The capacity, however. 



« 

« 
« 
« 



^Mineral Pigments, by J. Bench, 1901, pp. 41-42. 
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is attended by a reduction of the dielectric strength, 15 to 20 kilovolts 
per millimeUe is the standard, which strength is fairly sustained in 
some compositions containing sulphur and sulphuret of antimony, e. g. : 

Para 58 . per cent. 

Sulphur 2. " 

Talc 26. " 

Zinc oxide 14 . " 



100 

Besides those named the following materials are also used for loading 
rubber: infusorial earth (tripolite), whiting, Paris white, white and blue 
lea4* It is difficult to obtain statistics regarding the use of barytes for 
this purpose, but an estimate given me places the annual consumption 
for loading rubber goods made in Canada at about 200 tons. In favour of 
barytes, it is claimed by manufacturers to add to the resiliency of rubber, 
to be of service in objects of bulky shape, such as carriage and other forms 
of springs and, when thickness is required, to fill up inequalities between 
joint faces and to prolong the life of the sheet packing so employed after 
the rubber and cloth insertion have become deteriorated by time and heat. 

Sugar Refining. — In the clarification of saccharine juices which contain 
soluble mineral salts, and other organic bodies, the organic impurities 
are precipitated by boiling with milk of lime, a process which is called 
defecaiion. This may be carried too far with the formation of sucrates 
of lime and loss of sugar unless corrected by an acid, such as carbonic, 
with complex interchanges and possible imperfect purification.* A great 
improvement was effected in the process by double carbonation, and 
here in the second step of the treatment the possible use of a barium 
compound comes in, for European chemists have recognized that the 
oxide of barium is the best defecating agent, especially for the juice of 
sugar beets. It is the most active of the alkaline earths group: baryta, 
strontia and lime; but the last in the series, lime, is generally used on 
account of its cheapness, and doubtless because of the poisonous qualities 
of the soluble compounds of barium. Yet, in the use of baryta the pre- 
cipitates are so insoluble that no trace of it remains in the sugar. In the 
year 1899-1900 some seventeen beet-sugar factories in France used baryta 
as an auxiliary to lime in the second carbonation, when it acted as a 
precipitant of impurities which the lime in the first half of the process 
did not throw down; but it does not seem to be so used in Canada. 

The cost in this country of converting barytes into bar3rta and revivi- 
f3dng the carbonate in the waste is probably too great to be thought of 

♦The Technology of SuRar, by J. G. Mcintosh, 1903, p. 130. 
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at present, so that an adoption of the French process would necessitate 
the importation of the barium hydroxide in its manufactured state. 

According to "The Mineral Industry, 1903," the United Barium Co., 
of Niagara Falls, operates two furnaces of the direct heating arc type 
to produce twelve tons of barium hydrate a day. Each furnace uses 
400 H.P. and requires 2,500 amperes at 120 volts and has an efficiency 
of 74 per cent. A ton of barytes so treated generates S O3 sufficient 
to make half a ton of 50 per cent sulphuric acid. The statement is made 
with an implication that it is used for the separation of the uncrystal- 
liTied sugar from molasses, baryta forming with sugar the compound 
C^2 ^22 ^11 ^^ ^> ^^<^b is then treated with carbonic acid gas; the 
barium separa^s as Ba C O2, which is insoluble and thrown down. 

Similar works for the manufacture, to be followed by similar applica- 
tion of this compound of barium, may be looked for in Canada so soon 
as the power plant under constniction on the Canadian side of Niagara 
river is completed. 

The United Barium Co. of Niagara Falls is said to own a mine of 
barytes near Silver islet on the north shore of Lake Superior, and "The 
Mineral Industrv for 1903'* further describes how an intimate mixture 
of 137 parts of pure barytes with seven to twelve parts of carbon is treated 
in the electric furnace with the following re-actions: — 4 Ba S O4 + 4 C 
= Ba S 4- 4 C O + 3 Ba S O4 followed by 3 Ba S O4 + Ba S 
= 4 Ba O + 4 S Og. In the first part of the reaction the sulphate 
is transformed into sulphide and in tlie second the sulphate is decomposed 
into barium oxide and sulphur dioxide gas, the practical result being 
60 per cent of barium oxide and 40 [>er cent barium sulphide. 



CHAPTER III. 

Value and StatiMics, — The Report of the Department of the Interior at 
Washington for 1903 gives the value of crude barytes at from two to four 
dollars per ton, the variation being principally due to the grading of 
the mineral. No. 1, the whitest, bringing the highest price. 

The same authority puts the value of barj^tes after it is cleaned and 
ground at $7.00 to $14.00 per ton. These figures are for the manufac- 
tured article ready for use as a pigment or for the manufacture of other 
compounds of barium. Of the imports of barytes into the United States 
the principal supply comes from Germany, with small amounts from 



38 GEOLOOICAL SURVEY OP CANADA. 

Cana<}a and Newfoundland. In 1903 the value of the crude was $3.21 
and that of the manufactured $8.54 per short ton. 

"The Mineral Industry, 1903," of the United States, gives the follow- 
ing scale of prices: — 

Domestic No. 1 Manufactured, $9.00 per ton of 2,000 lbs. 

No. 2 at $8.00, and No. 3 at $7.75 per ton. 

Imported German grey at $14.50 and white at $17.00. 

Artificially prepared amorphous sulphate, blanc fixe, at 
two cents per pound. 

Crude crystalline ore at $4.00 to $4.50, and flake at $3.50 per 
ton, f.o.b. cars Sweetwater, Tennessee. 

In 1902 finished barytes brought $18.00 per ton. 

In December, 1904, the crude ore imported from Newfound- 
land was invoiced at $2.50 per ton. 

Mineral Rights. — ^The terms under which grants of lands in Nova 
Scotia have been conveyed from the Crown have varied from time to 
time in their reservations of mineral rights. Speaking generally it may 
be said that the ownership of minerals was surrendered by the Crown in 
1858 to the grantee of the surface with the reservation only of gold, 
silver, lead, tin, copper and iron, and coal. The right to mine such 
minerals as gypsum, dolomite, barytes, &c., and such ores as those 
of manganese, &c., has since been exercised by the owner and oc- 
cupier of the soil. But, in 1892, a change in Statutes required 
that all future grants from the Crown should reserve the mineral 
to be subsequently leased or otherwise dealt with as occasion may serve. 
This change does not affect the title to minerals in the lands held under 
grants of prior date, and as a source of revenue it is seriously doubted 
whether the change is worth while. The change does not encourage 
mining, nor ensure a better title to the prospector. It does, however, 
add to the complications regarding title, now sufficiently varied and 
exceptional for a country in which mining is so important an industry. 

It has always to be remembered that the licenses to work minerals 
reserved by the Crown, as they are so designated, may carry with them 
a colour only of title. In practice there has been no guarantee from the 
Crown to the lessee that its reserved rights may not already have been 
transferred in whole or in part to others. Subsequent adjustment or 
appeal to the courts may be necessary to undisputed possession. With 
the late change in question an opening is given for further litigation in 
relation to squatters' rights obtained by lengthy occupation of lands. 
Ri^tly or wrongly, the present holders of ungranted lands consider that 
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thor title acquired by occupation extends not'only to the portions fenced 
but also to the unfenced portions of the lot they and their fathers have 
occupied ia the range, marching n-ith those held under grant by their 
neigfabours; they further claim the minerals in their lands, a matter of 
grave importance to the mine worker, and it will be apparent that sound 
legal advice is now more than ever advisable in conducting a search of 
title. 

From time to time statements, e\-idently incomplete, have been pub- 
Itdied of the barytes mined in Nova Scotia, the Kgures given being often 
only approximate, and it has not been )K>ssible to check them. Professor 
How sums up the output of 1866 as 300 Ions from Fiv? Islands, and 1 ,200 
tons from Stewiacke, the two principal early sources of supply. 

The first entries of barytes in the Refiorts of the Provincial Depart- 
ment of Mines were made by myself in 1874-7, and represented a total 
output of only 460 tons. The year 1879 shows 480 tons. Then, with 
the exception of 1881, with a forty ton product, there is no note until 
I8S5-8 during which time the yield was 8.030 tons. A hiatus of nine 
years follows, succeeded by entries which sum up 4,000 tons to the end of 
I90S, and a total to that dale of 8,670 tons. A sepiirnle memorandum of 
Messrs. Henderson and Polls gives the output at Stewiacke fn)m August, 
1886, to June 1889 as 760 tons and from August, 1891 to August, 1900 as 
DiDety-aix tons. , 

BARYTES IN C.VNAU.A.. 
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For the purpose of showing the value of barium compounds as articles 
of trade and commerce, the following is iuserted: — 



Imports into the United States in 1903 of barium compounds other 
than barytes — 

Witherite, barium carbonate $35,762.00 

Barium binoxide 84,549 . 00 

Barium chloride 68,762.00 

Barium sulphate, artificial; blanc fixe 35,466.00 

All of these compounds have a very much higher value than natural 
barytes. The artificial sulphate, for instance, is valued at $25.7"2, as 
compared with the mineral barytes at $9 per ton. 

PRODUCTION OF CRUDE BARYTES, 1882-1903, IN THE 

UNITED STATES. 



Year. 



Quantities 

in 
Short Tons. 



Value. 



1882-1892 
1803-1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 



Average 

price 
per Ton. 



2.54,388 
00,902 
26,042 
31,300 
41,894 
07,680 
49,070 
01,668 
50,397 



1,039,206 
290,.^2,3 
58,295 
108,339 
139,528 
188,089 
157,844 
203,151 
152,150 



$ 

4 
3 
2 
3 
3 
2 
3 
3 
3 



07 
19 
23 
50 
33 
78 
22 
29 
02 



Importations of barytes, both crude and manufactured, into the United 

States. 



Year. 



1882-1892. 
1893-1899 

1900 

1901 

1902 

1903 



M.\NUr.\CTURED. 




Quantity. 



Short tons. 

11.557 
10,062 
2,454 
2,454 
3,908 
5,716 



183,235 
107,889 
24,160 
27,062 
37,389 
48,726 



Crude. 


Quantity. 


Value. 


Short tons. 

35,753 
11,160 
2,568 
3,150 
3,929 
7,105 


S 

89,757 
32,462 
8,301 
12,380 
14,322 
22,777 



Note. — ;The import duty into the United States is $1.12 per ton on crude 
barytes, and $6.72 per ton on the manufactured article. 
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STRONTIUM. 

A few words on strontium naturally accompany a report on barytes, 
both being employed for the same economic puq)oses. 

In spite of its poisonous nature, bar3rta (barium hydroxide) is used, 
especially in Germany, in beet-refining factories. So long as sugar- 
refiners are amenable only to the ordinary laws of human nature, and are 
not prevented by the special laws of government, so long will baryta 
continue to be thus used. It is twice as cheap as strontianite in the form 
of strontium hydrate. Principally owing to the cheapness of barytes, 
the mining of strontium on the American continent has never, so far 
as the writer is aware, been on a commercial basis, nor is it likely to be 
until laws are passed prohibiting the use of barium hydroxide in sugar- 
refining. 

The other chief use of strontianite, in the form of strontium nitrate, 
is in pyrotechny, to which it supplies the w^ell-known strontia-red. 

The known occurrences of strontianite in Canada are few, though it 
is possible that some of the at present sup|x>sed deposits of barytes 
contain strontianite. 

"On the south shore of the Ottawa river, a short distance below the 
road leading down to the old Skead mill, on lot 31 . concession A of Nepean 
township, strontianite occurs in the form of veins, traversing the lower part 
of the Chazy limestone and varying from four to six inches in thickness. 
The mineral occurs below high-water line and thus can only be seen at 
a low stage of the river." Mr. Johnston's analysis of carefully selected 
crystals dried at 100® C. gave — 

Carbonic acid 30 . 54 

Strontia 65.43 

Lime 3.88 

InaohiMe 0. 17 



99.52* 

Mr. C. W. Willimott writes: "When the mineral is first extracted, the 
colour, near the middle of the vein, is pale apple-green, merging into 
almost white as it approaches the walls." 



*Qeol. Sonr. of Can., 1890, Pt. G, p. 44. 
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The consumption of strontium salts in the United States is, at present, 
very small, the total value of the imports for 1903, nearly all of which 

• _ 

were said to come from Germany, amounting to only $1,337. 

The chief strontium mines are at Stroutian (Scotland); Yorkshire; at 
the Giant's Causeway (Ireland); Saxony; Saltzburg, and in the Harz 
mountains. 

At the present time Scotland is shipping strontia to Germany. The 
strontia mined in the United Kingdom from 1884 to 1892 amounted to 
87,852 tons, valued at $290,160. 

Celestite, so called from its delicate blue colour, is found in ortho- 
rhombic crystals, resembling in form those of barytes. It occurs princi- 
pally in Sicily, finely crystallized, with native sulphur. It is reported 
to occur on Strontian island, in Lake Erie. Of its occurrence in Canada, 
which is very rare, Mr. C. W. Willimott writes: — 

" This mineral occurs in veins in the Laurentian and Cambro-Silurian 
rocks. In the township of Lansdowne, in the province of Ontario, an 
important vein, made up of large modified crystals of a light bluish and 
reddish colour, occurs; the crystals are often so densely packed as to 
obliterate their terminal edges, giving it the appearance of a crystalline 
mass. 

In the township of Bagot, in the same province, a white, fibro-bladed 
mineral occurs in diverging and reticulating masses, often associated with 
tremolite. This latter mineral has the same colour and similar external 
characteristics, and may often be mistaken for celestite, but may, how- 
ever, be easily detected by its greater hardness. The vein appears to 
be of some importance, but could not be properly examined during my 
last visit owing to the thick covering of snow. 

In the city of Kingston white semi-fibrous crystalline celestite mixed 
with calcite and blende occurs in a bed of Black River limestone along 
the lake shore for half a mile west of Barrie street. 

At the forks of the Credit, in the township of Caledon, nodules, often 
several inches across, of a reddish, tabular, crystalline mineral occur in 
the Niagara limestone, which also encloses selenite and calcite. 

In the township of Hawkesbury, in the province of Quebec, a light 
bluish fibrous mineral occurs in thin veins in limestone and shale." 
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Mr. Hu^ Fletcher* reports having found celeslite on the right bank 

of Sydney river, about a mile and a half above Sydney bridge, where a 

bluish grey bed, about one foot thick, containing specks of galena, may 

be seen for a considerable distance along the stream, overlaid by grey, 

slaty limestone. 

Note. — At Lake Ainslie the open cut at tlie top of the hill ia Mtime .'^00 feet in lenc^th 
and has at its eastern end a cavity some 50 feet deep wiiere the dei^onit continuen to nold 
its fuU width. 

On the west front of the hill the lowest tunnel has been driven over 300 feet, the 
barytes carrying a width of 12 to 16 feet with a clav gouge on the foot wall. 

Near Outlet the ore has been tound 6 feet wide on E. Campbell's land and has been 
traoed south on McKinnon's property 2000 feet. On trie former a ainking for 40 feet has 
yielded some 2500 tons of white otv the chief source of output of lat«. 

^Geol. Surv. of Can. Report for 1875-76. p. 418. 
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Pyrargyrite, from the Montana, and the M. and M. claims, on the west side 

of Windy arm, Tagish lake, Ykn 15 

Pyrophyllite, from Eagle head, Gabarus bay. Cape Breton co., N.S 16 

— from Kennington cove, Cape Breton, N.S 16 

Scheelite, from Dublin gulch on Haggart creek and from Highet creek, both 

tributaries of the Stewart river, Ykn 16 

— from the Dawaon and Mabel claims on Hard.*crabble creek, Willow 

river, Cariboo dist., B.C 16 

— from the Meteor mine on Springer creek, Slocan lake. B.C. 16 

Selenite, from the Simonette river, Smoky river, Alta 17 

Silver, Native, from the Number One mine, near Ainsworth, B.C 17 

— fnim a mineral claim at the headwaters of McGillivray creek, 

Anderson lake, Lillooet dist., B.C 17 
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PAOB. 
II.— MiNEBALOOiOAL 'SoTEa— Concluded. 

Sphalerite, from Olden tp., Frontenao oo., Ont 17 

— Eardleytp., Wright 00., Que... 17 

Steatite, from Brigend brook, Whycooomagh bay, Inverness oo., N.S 17 

Stephanite, from the Montana, and the M. and M. claims, on the west side 

of Windy arm, Tagish lake, Ykn 18 

Stibnite, from a quartz vein at the southeast end of Chilco lake, B.C 18 

Talc, from Ireland tp., Megantic oo.. Que 18 

Vesuvianite, from Charley cove, Frye island, Charlotte oo., N.B 18 

III.— Coals and Lionitbs,— 

Lignite, from the vicinity of Roohe Perc6e, Souris river, Sask 18 

— from tp. 63, on or near Towtinow river, about eighteen miles south- 

southwest of Athabaska Landing, Alta 20 

— from Kneehills creek, Red Deer river, Alta 20 

— from a seam on Coal creek, Yukon river, Tkn 21 

Lignitio coal, from a seam near Roche Peroee, Souris river, Sask 21 

— from a seam on Ruby creek, Indian river, Ykn 22 

— from tunnel on the Jackson seam on Quilchena creek, Nicola 

Uke,Yaledist., B.C 23 

Coal, fnan a seam on the north fork of the Oldman river, Alta 23 

— from a seam at the head of Snow creek, between Panther and Red Deer 

rivers, Alta 24 

— from Miller's workings on the Lewes river 24 

— fr>m Nicola valley, B.C.... 25,26 

— from seams on branches of Pine river (south), a tributary of Peace 

river, B.C 27,28.29 

Anthracite coal, from Sheep creek, close on line between sections 19 and SO, 

tp. 19, range V, west of the fifth initial meridian, Alta.* 80 

— from the Canmore mine, Alta 81,82 

— from a seam on the east branch of Kananaskis river, Alta. 82 

— from, and from below, the Costigan seam. Panther river, Alta. 83,84 
Semi-anthracite, from C. P. R. tunnels, Cascade mountain, Alta. 84 

— from a seam on the south branch of Sheep creek, Alta 86 

— from seams on the Panther river, Alta 86 

— from lower seam on Coat creek, Skeena river, B.C, 37 

IV.— Limestones and Dolomites,— 

Limestone, from a deposit east of South pond, Aspy bay, Victoria co., N.S. 38 

— from a deposit at Dewar hill, Pugwash harbour, Cumberland 

CO., N.S 38 

— from a deposit east of Brookfield station, Colchester co., N.S . . 9i) 

— from Ste. Anne des Plaines, Terrebonne co., Que. 30 

— from Litchfield tp., Pontiac co.. Que 40 

— from Philipsburg, Missisquoi co.. Que* 40 

— from Barriefield, Frontenac co., Ont 41 

— from Marble cove, Texada island. Strait of Georgia, B.C 41 

Dolomite, from Faraday tp., Hastings co., Ont 42 

v.— Ibon Ores,— 

Clay iron-stone, from section 17, tp. 10, range XXI, west of the fourth 

initial meridian, Alta 48 

— from Collin gulch, Tulameen river, Yale dist., B.C 44 

Bog-iron ore, from deposits at and between Upper Musquodoboit and Fal 
rivers, Halifax co., N.S 
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PAGB. 
V. — Ibon ORsa— Concluded. 

Heiuatite, from about half a mile south of Grand Pr^ Kings oo., N.S. . 46 

— from'Dunham tp., Missisquoi oo., Que 46 

— from the Rocky mountains, south of Blairmore, .A.lta. 46 

Magnetite, from near the Leckie mine, Torbrook mines, Annapolis co., N.S. 46 

— from the parish of Clarendon, Charlotte oo., N.B 46 

— from the northwest branch of the Gatineau river, Que.. 46 

— from a point on the Hivi^ dee Quinzes, Pontiao co.. Que 46 

— from North Crosby tp., Lanark co., Ont 46 

— from the vioinity of Lake Temagami, Nipissing dist., Ont. 46 

— from near Pincher creek, Alca 47 

— from near £nderby, Yale dist., B.C , 47 

VI.— COPPBB Obbs,— 

Native copper, from Westport, Digby oa, N.S 47 

Copper-pyntes, from La Tete, Charlotte co., N.B 47 

— and bomite, from Orford tp., Sherbrooke co., Que. 47 

— and native copper, from northeast of Schreiber, Thunder Bay dist, < 

Ont 48 

— from Britannia mountain, Howe sound. New Westminster dist., 

B.C 48 

VIL— Nickel and Cobalt,— 

Pyrrhotite, from Olden tp., Frontenao co., Ont 48 

— from Kerns tp., Nipiseing dist., Ont. •. . . 48 

— from near Ingall station, Rainy River dist., Ont 49 

Arsenical-pyrites, from near Hope, Yale dist., B.C 49 

VIIL— Natural waters,— 

Water, from a spring at Brook village, Inverness co., N.S 49 

— from a boring on the Richelieu river, Bleury seig., Iberville co., 

Que 61 

— from an artesian well in Longueuil seig., St. Johns co.. Que 6S 

— from a boring at Courtright, Lambton co., Ont 64 

— from a well at Ingram, Sask 66 

— from a well at Whitewood, Sask 67 

— from a boring on Rear brook. East river of Pictou, N.S 69 

— from a well near the Post Office at Granville Centre, Annapolis oa, 

N.S 69 

— from what is known as the *How' spring, Fitzroy tp., Carleton 

CO., Ont 60 

— from the coal mine at Frank, Alta 61 

— from a spring near Baker or Gannington lake, Sask 62 

— from a coal mine worked by the Souris Coal Mining Company, 

Sask 62 

— from a hot spring near Vancouver, B.C 64 

IX.— Brick and Pottery clays,— 

Clay, from a deposit on tp. 12, range XXIV, west of the second initial 

meridian, Sat»k 64 

— from French Vale, Cape Breton oo., N.S 66 

— from near Baddeck, Victoria co., N.S 66 

— from Garlic mountain, Victoria co., N.S 65 

— from Arichat, Richmond co., N.S 66 

— from Dutch Valley road, Sussex, Kings co., N.B 66 
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PAGE. 
IX.— Brick and Pottbby clays— Concluded, 

— from a boring near The Brook village, Clarence tp., Russell co., Ont. 66 

— from a deposit in Sarawak tp., Grey CO., Ont , 66 

— from Red river, near Winnipeg, Man 66 

— from a deposit on, or near, Prairie creek, Clearwater river, Alta 67 

— from deposits on tp. 29, range XXIII, we^t of the fourth initial 

meridian, Alta 67 

— from tp. 24, range I, west of the fifth initial meridian, Alta 68 

— from tp. 82, range I, weAt of the fifth initial meridian, Alta. 68 

— from tp. 7, range III, west of the fifth initial meridian, Alta . . 68 

Claystone, near Enderby, Yale dist., B.C 69 

X.— MiSOBLLANBOUS EXAMINATIONS,— 

Arenaceous clay, from ten or twelve miles west of Desbarats, Algoma dist., 

Ont 69 

Bog manganese, Cardigan, St George par., P.E.1 69 

Carbonaceous shale, from the shore of Tagish lake, Ykn 70 

Ferruginous shale, from Oak mountain, Carleton oo., P.E.I. . ^ 70 

Graphitic shale, from Big brook, Inverness oo., N.S 70 

Molybdenite, from Gnawed mountain, Yale dist, B.C 70 

Silt, from some ten or twelve mileo west of Desbarats, Algoma diut., Ont. . 70 



REPORT 
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SECTION OF CHEMISTRY AND MINERALOGY 



MISCELLANEOUS MINERALS. 

1. SOUESITE. 

A nAtive iron-nickel alloy occurring in the auriferous gravels of the 
Fraser, B.C. 

In waphing the material obtained in dredging for gold in the Eraser 
river, two miles below Lillooet, it has been found that there remains, 
at the time of cleaning up, a fine, heavy, greyish sand, having a metallic 
aspect A sample of this sand, which was sent to the writer for ident- 
ification, has been examined and found to consist, essentially, of an 
aggregation of small, very irregular-shaped, rounded grains of an iron- 
nickel alloy and small to minute, flattened, rounded, steel-grey, glisten- 
ing scales of native platinum ; intermingled with which were some 
minute, bright, steel-grey coloured, irregular-shaped, flattened grains 
of iridosmine, a few flattened grains of native gold, some minute 
partially rounded crystals of magnetite, a few equally small grains of 
ilmenite, and a few particles of quartz and of garnet Of the foregoing, 
the grains of the iron-nickel alloy constituted, approximately, forty- 
seven per cent) and those of the native platinum forty-three per cent, 
by weight) of the whole ; the grains of iridosmine, native gold, magne- 
tite, ilmenite, and of quartz and garnet, making up the balance of ten 
per cent 

This iron-nickel alloy occurs, as above described, in the form of 
small, very irregular-shaped, rounded grains the largest not exceeding 
a millimetre and a half in diameter, whilst many, indeed the greater 
number, were of far smaller dimensions, and others were of microscopic 
minuteness. It has a faint yellowish steel-grey colour, and a subme- 
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tallic lustre; is strongly magnetic, and malleable. Its specific gravity, 
at 15*5' C, is 8 '215. The mineral is very slightly acted upon by 
hydrochloric acid in the cold ; upon the application of beat, however, 
it slowly passes into solution. It is readily attacked by dilute 
nitric acid, even in the cold, and is easily and completely dissolved by 
it on heating. 

The mean of two closely concordant analyses, conducted by 
Mr. F. G. Wait, upon carefully selected material, showed it to have the 
following composition : — 

Nickel 75-50 

Cobalt. none. 

Iron 2202 

CJopper 1-20 

Insoluble siliceous matter 1 ' 16 

99-88 

Deducting the insoluble siliceous matter, and recalculating the 
remaining constituents for one hundred parts, we obtain, as representing 
the composition of the mineral : — 

Nickel 76-48 

Iron 22-30 

CJopper 1-22 

100 00 

There are only two instances on record of a mineral similar to that 
above described having been met with. One of these is the nickel- 
iferous iron called " awaruite," referred to by W. Skey (Trans. N. Zeal. 
Inst., vol. 18, p. 401, 1885) as having been found, associated with 
gold, platinum, cassiterite, chromite, and magnetite, in the drift of the 
Gk>rge river, a stream flowing into Awarua bay, on the west coast of 
the South island of New Zealand ; and the other, the iron-nickel alloy 
described by A. Sella (Compt. Rend., vol. 112, p. 171, 1891)as occurring 
in the auriferous sands of the Elvo, a mountain-stream near Biella, 
Piedmont, Italy. 

As tending to facilitate a comparison of these three apparently clo- 
sely related minerals with each other, their analyses are here given in 
a tabular form, — (1) being the analysis of the nickeliferous iron 
'* awaruite " ; (2) that of the iron-nickel alloy from the Elvo, Pied- 
mont ; and (3) the analysis, after deducting some insoluble siliceous 
matter and recalculating the remaining constituents for one hundred 
parts, of the iron-nickel alloy from the Eraser river. 
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The writer suggests that this mineral be named '' souesite," after 
Mr. F. Soaes — to whom he is indebted for the sample sent for ident> 
ification — to distinguish this find from that of other naturally ooour- 
ring iron-nickel alloys. 

MINERALOGICAL NOTES. 

1. — Agate- JASPER. A large fragment, apparently part of a water- 
worn mass, of brownish-red jasper with bands and veinings of 
a light bluish-grey, in parts light lavender-blue, chalcedony, 
and which represents a fine example of agate-jasper, has been 
found in the detritus of the Fraser river, at Big Bar, Lillooet 
district, B. C. 

2. — Arquerite. ^ Several small irregular shaped pellets of this 
mineral — a native silver-amalgam, which is commonly referred 
to by the British Columbian miner as silver, owing to its pre- 
senting the outward appearance of native silver, — the largest 
not exceeding a gram and a half in weight— have been handed 
to me by Mr. R. G. McConnell. They were found, accompany- 
ing coarse native gold and nuggets of native copper, in the 
auriferous gravel of Burwash creek, a tributary of Kluane 
river, a stream flowing out of the northern end of Kluane 
lake, Ykn. 

3. — Bismuth, Native. Very irregular-shaped pellets, of from two 
to seven decigrammes in weight, of what on examination proved 
to be native bismuth with, in some instances, a little partially 
embedded native gold, were found in a sample of material taken 
by Mr. J. Keele from the riffles of a sluice-box, on Highet 
creek — a tributary of Minto creek, whioh flows into Mayo 
river, and through the latter into the Stewart river, Ykn. 

4. — Calcite. Fine groupings of rhombohedral crystals of a light 
to dark, rich yellowish-brown calcite, have been found, together 
with isolated crystals and crystal aggregates of a sky-blue 
celestite, on the surface of fissures or cavities in a brownish- 
grey fossiliferous dolomite met with in cutting a channel in the 
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bed of the Detroit river at Amherstburg, Maiden tp., Essex co., 
Ont. ; and fine masses of a yellowish-white, greenish-yellow, and 
yellowish-green, sub-transluoent to translucent, calcite having a 
fine-columnar, radiated, and concentric structure, have been 
met with by Prof. B. W. Brock at the Black Prince claim at 
the head of Gainer cre^k, a tributary of the South fork of 
Lardeau creek, which flows into Trout lake. West Kootenay 
dist., B. C. 

5. — Gelbbtite. Large, isolated, more or less perfect, sky-blue, 
translucent, tabular crystals of celestite — some of which mea- 
sure three inches in length and two inches and a quarter across, 
and groupings of similar, but smaller, crystals have been found 
implanted on the surface of fissures or cavities in a brownish- 
grey fossiliferous dolomite met with in cutting a channel in the 
bed of the Detroit river at Amherstburg, Maiden tp., Essex 
CO., Ont. 

— Chalcedony. A very interesting occurrence of this mineral 
has been observed by Mr. B. A. A. Johnston at the Maggie 
claim, in Aspen Grove camp, Similkameen' div., B.C., where 
he found it lining the walls of an extensive vertical fissure in a 
reddish-grey andesite. Some of the specimens obtained by him 
at this locality are exceptionally fine, and represent an incrusta- 
tion of some two inches and a quarter in thickness, made up 
of closely aggregated, frequently coalescing, drooping, stalactitic 
forms of a light ash-grey, occasionally bluish-grey, translucent 
chalcedony. 

7. — Chert. Among other specimens received from the Bev. Thom- 
as Nattress for identification, was a fragment of a nodule of 
greyish- white to white, opaque, dull, chert or hornstone, to 
which is attached a little celestite and bituminous calcite, found 
in a brownish-grey fossiliferous dolomite met with in cutting a 
channel in the bed of the Detroit river at Amherstburg, Mai- 
den tp., Essex CO., Ont. 

8. — CoBALTiTR, — see under Niccolite. 

9. — Copper, Native. Irregular-shaped, flattened masses of native 
copper of six and seven or more pounds in weight have been 
found by Mr. B. A. A. Johnston filling fissures in a purple 
andesite at the Sovereign claim, in Aspen Grove camp, Simil- 
kameen div., B. C; and variously sized rounded metsses of 
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native copper are frequently met with in the auriferous 
gravel of Burwash creek, a tributary of Kluane river, Tkn. 
One such, collected by Mr. R. G. McGonnelJ, consists of a more 
or less kidney-shaped nugget, weighing one pound five and three- 
quarter ounces, in parts coated with a little cuprite and mal- 
achite. 

10. — Epsom ITE. Specimens of this mineral, in the form of greyish- 
white friable masses have recently been handed to the writer 
by Mr. J. Keele, with the information that the same had been 
collected by Mr. C. Camsell, who had met with this salt, in some 
little abundance, at Alum hill, on Peel river, Ykn., and had 
also found it as a thin incrustation on the clay banks of that 
river in many pla<;es farther up stream between Alum hill and 
the mouth of Snake river, a distance of some twenty miles. 

11. — Gold, Native. Some very pretty wire-like forms of native 
gold, one of which measures twenty-two millimetres in length 
and a little over one millimetre in diameter, have been obtained 
by Mr. J. Keele, in the course of working for gold on Highet 
creek, a tributary of Minto creek. Mayo river, Ykn. 

1 2. — Lead, Native. A sample of material — received by the writer 
from Mr. W. J. B. Finder, for identification — which had been 
found among the native gold obtained in washing auriferous 
gravel at the Lippy claim on Eldorado creek, Klondike dist., 
Ykn., was found to be composed of rounded, flattened, grains 
of native gold united together by a network of lustrous, bluish- 
grey, native lead which in parts exhibits a globular surface. 

13. — Limonite. There has recently been presented to the Museum 
a fragment of limonite — apparently part of a nodular mass of 
that mineral — having a concentrically arranged radiating 
fibrous structure, which was found by the donor on Grindstone 
island, one of the Magdalen group, in the Gulf of St Lawrence. 
Hematite has, it may be observed, been met with, by Mr. 
James Richardson, in the form of rounded nodules — an analysis 
of one of which is given in the Report of Progress for 1879- 
80, p. 15 H — amongst the debris of the fallen cliff immediat«ely 
under Demoiselle hill, on Amherst island, which lies about ten 
miles south of Grindstone island, above referred to. Neither 
occurrence has, it is anticipated, other than a scientific interest. 
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14. — LiMONiTB, pseudomorph after pyrite. A line, although im- 
perfect, pentagonal dodecahedron of limonite, pseudomorph 
after pyrite, measuring some six centimetres across, the faces 
of which are deeply striated, has been presented to the 
Museum by M. C. H. Pollen, who informs me that it was 
found in a small deposit of iron-ore on Bull river, about six 
miles up from its entry into the Kootenay river, B. C. 

15. — Molybdenite. This mineral has been met with, by Mr. 
Anthony Dacy, on lot 6, range XII of Eardley tp., Wright oo., 
Que., where it occurs — as shown by the specimens which were 
brought by him to the Survey for examination— in the form 
of thin to stout foliated masses, associated with pyrite, distri- 
buted through a gangue composed of quartz and feldspcur with 
a little hornblende. Molybdenite has also, somewhat recently, 
been met with at what is known as the Tamarac group of 
claims, situated on Gnawed mountain, Highland valley, Yale 
dist., B. C. A sample of material from one of the veins con- 
stituting the group in question, which was received for exami- 
nation, was found to conidst of a white translucent quartz 
traversed by thin layers of a, for the most part, very fine- 
granular molybdenite, and also carrying small quantities of 
chalcopyrite. 

16. — Morion. Fairly well-formed, singly terminated, hexagonal 
prisms, measuring, in some instances, an inch or more in dia- 
meter, of pitch-black to velvet-black, opaque, quartz, — con- 
stituting what is known as ' morion,' a variety of quartz, have 
been found by Mr. E. R. Faribault in a vein of coarse peg- 
matite cutting a ridge of granite just west of Joe Bill brook, 
a tributary of Oold river, and one mile west of Sefferensville 
post-office, Chester tp., Lunenburg co., N. S. 

17. — NiccoLiTE. Among some of the more recently received mineral 
specimens sent for identification, was one consisting of a com- 
pact, massive, niccolite, through which is distributed a little 
cobaltite, which was found by Mr. J. Boyer on lot No. 287, on 
Mclntyre street, in North Bay, Widdifield tp., Nipissing 
dist., Ont. -J and another, consisting of niccolite, with some 
cobaltite, and a little native silver, in a gangue composed of a 
ferruginous dolomite, which had been found on lot 22, con. A, 
Widdifield tp., or about two miles and a half north-northwest 
of the first mentioned occurrence. 
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18. — Platinum, Native. Small irr^ular-shaped grains and scales 
of native platinum, together with a few scales of native gold, 
and an occasional grain of pale brownish, translucent corun- 
dum, were found to enter into the composition of a sample of 
black sand — sent to the writer for examination, from the riffles of 
a sluice-box at Pine creek, about a mile and a half below Atlin, 
B.C. Native platinum has likewise been found by the writer 
to occur, in very appreciable quantity, in the form of small to 
minute, flattened, rounded, steel-grey, glistening scales, with 
small irregular-shaped, rounded grains of souesite — a native 
iron- nickel alloy, flattened grains of native gold, and some 
minute, flattened grains of iridosmine, in a sample of heavy 
greyish sand left as a residuum in washing the material obtained 
in dredging for gold in the Fraser river, two miles below 
Lillooet, B.C. 

19. — Polycrase. — This mineral, which was first met with in Canada 
— as described in Annual Report for 1898, vol. xi, p. 14 B, in a 
coarse granite vein, on lot 19, con. 9, Galvin tp, Nipissing 
dist, Ont, has since been found to occur some twenty -five 
miles to the east of this in a coarse granite vein which cuts 
the biotite gneiss on lot 7, concession A of Cameron tp., 
Nipissing dist, Ont. The latter vein is composed, as may be 
inferred from a large quantity of material collected by Mr. C. 
W. Willimott to represent its components, of a light to some- 
what dark greyish, translucent quartz, a light hyacinth-red to 
tile-red orthoclase, a verdigris-green to bright apple-green 
microcline — amazon-stone, muscovite, and a little biotite, to- 
gether with masses of a light greyish-green fluorite, some inclu- 
sions of a brownish-red calcium iron-garnet — andraditQ, and an 
occasional small crystalline mass of polycrase. In addition to 
the polycrase thus occurring scattered through the vein, Mr. 
Willimott found in a drusy cavity of the same an implanted 
crystal of what he conjectured might be the same mineral, and 
this on examination it proves to be. It measures about seven- 
teen millimetres in diameter, and shows well defined terminal 
faces. 

20. — Pyraroyritb. This mineral was found by Mr..F. G. Wait to 
occur, associated with argentite, stephanite, argentiferous 
tetrahedrite, argentiferous galena, sphalerite, arsenopyrite, 
pyrite, and some scales of native silver, scattered through a 
white, sub-translucent to translucent quartz, in a aeries of 
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specimens, collected by Mr. R. G. McConnell, from quartz veins 
at, respectively, the Montana and the M. and M. claims, on the 
west side of Wicdj Arm, a southerly branch of Tagish lake, 
Ykn. 

21. — Ptrophtllite. A light greenish-grey, sub-translucent, com- 
pact pyrophyllite, has been met with by Mr. Hugh Fletcher, but 
not in any great quantity, in the form of thin layers traversing 
the felsites and quartzites of the Pre-Cambrian at Eagle Head, 
Gabarus bay, Cape Breton oo., N.S. ; and a similar, but some- 
what lighter coloured variety occurs, in some abundance, in 
the Pre-Cambrian felsites of Kennington cove, about three 
miles west of Rochefort (on some maps incorrectly spelt 
Roohford) pointy at the entrance of Louisburg harbour, in the 
same county. 

22. — SoHEELiTE. This mineral (which was first met with, in 
Canada, in Nova Scotia and Quebec, as mentioned by the 
writer in some of his previous reports — Rept. Geol. Surv. 
Can., vol. V, p. 21 R, 1890-91, and vol. vii, p. 14 R, 1894), is 
occasionally found to occur in the auriferous gravels of some 
of the streams in the Yukon, as evidenced by two samples of 
material taken by Mr. J. Keele from the riffles of sluice-boxes 
at, respectively, Dublin gulch, on Haggart creek, a tributary of 
the McQuesten, which flows into the Stewart; and Highet 
creek, a tributary .of Minto creek, which flows into Mayo 
river. Of these samples, that from Dublin gulch was found to 
consist of a fine to coarse sand composed of small rounded 
grains of white scheelite with a few intermingled particles of 
quartz and of hematite and a little native gold ; whilst that 
from Highet creek contained numerous pellets, the largest of 
which measured one centimetre in diameter, of a white, trans- 
lucent scheelite having a vitreous lustre. Scheelite has also 
been met with, and in some quantity, at the following localities 
in British Columbia, namely, at the Dawson and Mabel claims on 
Hardscrabble creek, a tributary of Willow river. Cariboo dist, 
where a cream-yellow, sub-translucent, massive scheelite is 
found, associated with galena, in small quartz veins of from 
one to four inches in width, some of which have been found to 
contain as much as eighty per cent of the mineral ; and at the 
Meteor mine on Springer creek, a stream flowing into the 
southern extremity of Slocan lake, in the West Kootenay dist., 
where a yellowish-brown, in parts straw-yellow, opaque, massive 
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scheelite occurs, in the quartz, in the form of lenticular masses 
of from one to three feet in length, two to three inches in 
width. 

23. — Selsnite. Fine clear, colourless, isolated crystals, and pene- 
tration-twins, of this mineral have been found by Mr. A. Saint 
Cyr, in the mud banks on the Simonette river — a tributary of 
Smoky river — about where it is crossed by the sixth meri- 
dian. 

24. — Silver, Native. Handsome specimens of fine-filiform native 
silver — one of which has recently been presented by Dr. John 
Thorbum to the Museum — have frequently been found, 
with argentiferous galena and decomposition products of the 
same, some sphalerite, and a little chalcopyrite and pyrite, at 
the ' Number One ' mine, situated about two miles due west of 
the town of Ainsworth, on Kootenay lake, B.C. Native silver 
has also, and that quite recently, been met with — as indicated 
by specimens received for examination — in the form of leafy, 
occasionally granular, masses, accompanied by very small quan- 
tities of sphalerite and pyrite, freely scattered through a two 
inch vein of light to dark grey, sub-translucent quartz, in a 
mineral cl&im at the headwaters of McGillivray creek, a stream 
flowing into Anderson lake, Lillooet dist., B.C. 

25. — Sphalerite. A coarse-granular to compact, massive, cleavable, 
dark brownish-red to almost black blende, with which is occa- 
sionally associated some galena, a little pyrite and, more rarely, 
some minute brownish-yellow crystals of idocrase, has been met 
with, in some abundance, forming veins, stringers, and pockets 
in a crystalline limestone of the Grenville series, on lot 3, 
con. 5 and lot 3 of con. 6, Olden tp., Frontenac co., Ont A 
somewhat coarse, crystalline, massive, black blende, has like- 
wise been met with, but only in comparatively small quantity 
on lot 10, range XIT, Eaixiley tp., Wright co.. Que. 

26. — Steatite. A light grey, feebly lustrous, sub-transparent, com- 
pact steatite has been met with, but, as yet, only in limited 
quantity, in connexion with the crystalline limestones of Skye 
mountain on the north bank of Brigend brook, about two miles 
up from its entry into Whycocomagh bay, Inverness co., N. S. 

3185-2 
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27. — Stephanite. This species — one not previously known to occur 
in Canada, has been recognized by Mr. F. G. Wait as occurring, 
with argentite, pyrargyrite, argentiferous tetrahedrite, argenti- 
ferous galena, pyrite, arsenopyrite, sphalerite, and some scales 
of native silver, scattered through a white, sub-translucent to 
translucent quartz, in a series of specimens, collected by Mr. 
R. G. McConnell, from quartz veins at, respectively, the Mon- 
tana and the M. and M. claims, on the west side of Windy Arm 
— a southerly branch of Tagish lake, Ykn. 

28. — Stibnite. a bluish ash-grey, fine-granular, massive, argenti- 
ferous stibnite, has recently been met with, in some abundance, 
in an auriferous quartz vein some three feet in width, at the 
southeast end of Chiico lake, about thirty- two miles east by 
north of the head of Bute inlet. Strait of Georgia, B. C. 

29. — Talc. Some fine specimens of a yellowish-green, translucent, 
in thin laminae transparent, talc, with a pearly lu8ti*e, have been 
received by the writer from Mr. G. V. M. Temple, with the in- 
formation that they were obtained by him from a deposit of this 
mineral on cadastral lot 683 of lot 2 of Craigs Road range, or 
range II, Ireland tp., Megan tic co.. Qua 

30. — Vbsuvianitb. A yellowish-green, compact, massive variety of 
vesuvianite has been met with forming, as observed by Mr. R. 
A. A. Johnston, a vein, of some six or seven inches in thick- 
ness, cutting the limestones and schists at Charley cove, on the 
northwest side of Frye or Cailiff island, on the southern coast 
of Charlotte co., N. B. 



COALS AND LIGNITES. 

[Continued from page 25 R of the Annual Report— 

vol. xiii, 1900.] 

104. — Lignite. From the vicinity of Roche Perc^, Souris river, 
Sask Geological position — Tertiary. 

This fuel was received, owing to exposure to the atmosphere, 
in a very broken-down condition. 
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An analysis, by fast coking, gave : 

Hygroecopio water 20*29 

Volatile oombuBtible matter 31*41 

Fixed carbon 31*35 

Ash 16*95 

100 * 00- 

Coke, per cent 48*30 

Ratio of volatile combuBtible matter to fixed carbon 1 : 0'998. 

It yields, by fast coking, a non-coherent coke. Colour of 
the ash, pale reddish-white. 

105. — LiONiTE. From the Souris river, one mile west of La Roohe 
Perc^ at the junction of Short creek and Souris river, Sask. 
(geological position — Tertiary. 

There are, agreeably with the observations of the late Dr. A. 
R. C. Selwyn, then Director of the Survey, three distinct 
seams of lignite exposed at the above mentioned locality. Of 
these, the uppermost, which is some fifteen or sixteen feet 
below the surface, has a thickness of two feet. Immediately 
beneath this there is a one-foot-six-inoh layer of clay shales, 
followed by a five-foot seam of lignite. This, in turn, is succeeded 
by fifty feet of a soft whitish sand-rock, at the base of which 
there is another seam of lignite, which has a thickness of three 
feet. 

The following are the results of an examination of a sample 
of the material from the above referred to five-foot seam. 

A brownish-black, compact lignite ; ligneous texture very 
marked ; lustre, for the greater part, dull, in more altered 
parts, sub-resinous to resinous ; tough ; fracture, on the whole, 
uneven, occasionally, however, verging on the sub-conchoidal, 
does not soil the fingers ; powder, black with a brownish tinge ; 
it communicates a deep brownish-red colour to a boiling 
solution of caustic potash ; by exposure to the air becomes 
more or less fissured and falls to pieces. 

An analysis, by fast coking, gave : 

Hygroscopic water 21 84 

Volatile combustible matter 35* 12 

Fixed carbon 38*64 

Ash 4*40 

10000 

Coke, per cent 4304 

Ratio of volatile combustible matter to fixed carbon 1 : 1 * 10. 

3185— 2i 
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It yields, by fast coking, a non-coherent coke. The ash has 
a brownish-yellow colour, and when exposed to a bright red 
heat it becomes slightly agglutinated. 

106. — Lignite. From a deposit in tp. 63, on or near Towtinow river, 
at a point some eighteen miles south- southwest of Athabaska 
Landing, Alta. Structure, fine-lamellar, compact ; colour, 
black, inclining to brownish-black ; lustre, dull to sub-resin- 
ous ; fracture, on the whole, uneven, but occasionally verging 
on the sub-conchoidal ; powder, blackish brown ; it com- 
municates a deep brownish-red colour to a boiling solution of 
caustic potash. On exposure to the air it splits along the 
plane of bedding and falls to pieces. 

An analysis, by fast coking, gave : 

Hygroeoopio water 19*46 

Volatile oombostible matter 34*34 

Fixed carbon 41*86 

Ash 4*85 

100*00 

Coke, per cent 4621 

Ratio of volatile combustible matter to fixed carbon. 1:1*22. 

It yields, both by slow and fast coking, a non-coherent coke. 
The ash has a brownish-yellow colour. 

107. — LiGNiTB. From Kneehills creek, a tributary of Red Deer river, 
Alta. Geological position — Lower Laramie, Edmonton series. 
Structure, somewhat coarse lamellar, compact, — made up of 
• alternating layers of a greyish-black, dull, and dense, bright, 
black lignite, the latter layers exhibiting, in many instances, a 
distinct ligneous structure; fracture, on the whole, uneven i 
that of the denser layers, sub-conchoidal ; does not soil the 
fingers ; powder, brownish-black ; it communicates a deep 
brownish-red colour to a boiling solution of caustic potash ; by 
exposure to the air it becomes fissured, preferably along the 
line of bedding, and falls to pieces. 

An analysis, by fast coking, gave : 

Hygpnosoopic water 13*28 

Volatile combustible matter 36*69 

Fixed carbon 43*84 

Ash 619 

100 00 

Ck>ke, per cent 50*03 

Ratio of volatile combustible matter to fixed carbon 1 : 1*19 
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It yields, both by slow and fast coking, a non-coherent coke. 
The gases evolved during coking burnt with a yellowish, 
somewhat luminous, almost smokeless flame. The ash, which 
has a reddish-brown colour, becomes agglutinated at a bright 
red heat, and at a most intense red heat it forms a vitrified 
mass. 

108. — LiGNiTB. From a seam eleven and three-quarter miles up Coal 

creek, — a stream flowing into the Yukon five miles below the 

mouth of Fortymile river, Ykn. Seam four to eleven feet 

thick. Geological position — Tertiary. Collected by Mr. R. G. 
McConnell. 

Structure, somewhat coarse lamellar — made up of layers of a 
greyish-black, dull, and bright, black coal ; contains, in parts, 
a little lemon-yellow and brownish-yellow, sub-transparent resin ; 
fracture, uneven ; does not soil the fingers ; powder, blackish- 
brown ; it communicates a dark brownish-red colour to a boil- 
ing solution of caustic potash ; by exposure to the air becomes 
fissured, but is, on the whole, tolerably hard and firm. 

An analysis, by fast coking, gave : 

HyffToeoopic watar 6*03 

VoUtile oombu^tible matter 38*44 

Fixed carbon 50B8 

Ash 500 

10000 

Ck>ke, per cent.. 56*53 

Ratio of volatile combustible matter to fixed carbon . 1 : 1*31 

It yields, both by slow and fast coking, a non-coherent coke. 
The gases evolved during coking bum with a yellowish, some- 
what luminous, very slightly smoky flame. The ash, which has 
a light reddish-brown colour, agglutinates at a bright red heat, 
and at a most intense red heat it becomes slightly fritted. 

109. — LiGNiTiG COAL. From a seam not far from Hoche Perc^, 
Souris river, Sask. Geological position — Tertiary. 

This fuel, owing to a lengthened exposure to the atmos- 
phere, was re9eived in a broken down condition. 
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An analysis, by fast coking, gave : 

Hygroeoopic water 5*95 

Volatile combustible matter 13'65 

Fixed carbon 6758 

Aah 12-82 

100 00 

Coke, per cent 80-40 

Ratio of volatile combustible matter to fixed carbon . 1 : 4*95 

It yields, by fast coking, a non-ooherent coke. Colour of 
the ash, light reddish-brown. It communicates a brownish- 
yellow colour to a boiling solution of caustic potash. 

110 . — LiONiTic COAL. From a seam on a branch of Ruby creek, a 
tributary of Indian river, Ykn., about seven miles up from the 
mouth of the creek. Geological position — Tertiary. Collected 
by Mr. R. G. McConnell. 

Structure, moderately coarse lamellar — made up of altern- 
ating layers of a greyish-black, dull, aod bright, black lignitic 
coal ; contains, here and there, small particles of brownish- 
yellow sub-transparent resin ; fracture, uneven ; powder, black, 
with a slight brownish tinge ; it communicates a dark brown- 
ish-red colour to a boiling solution of caustic potash ; by 
exposure to the air becomes fissured, and has a tendency to 
fall to pieces. 

An analysis, by fast coking, gave : 

Hygprosoopic water 4-68 

Volatile combustible matter 29-88 

Fixed carbon 6006 

Ash 5-88 



100 00 



Coke, per cent 65-44 

Ratio of volatile combustible matter to fixed carbon. 1 : 2*01 

It yields, both by slow and fast coking, a non-coherent coke. 
The gases evolved during coking burn with a yellowish, some- 
what luminous, almost smokeless flame. Colour of the ash, 
reddish- white. The same, when submitted to a bright red heat 
becomes agglutinated, whilst at a most intense red heat it 
becomes fritted. 
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1 1 1. — LiGNiTic COAL. From tunnel on the Jackson seam on Quilchena 
creek, five miles from its entry into Nicola lake, Yaledist., B.C. 
Thickness of seam, six feet. Geological position — Tertiary. 
Collected by Dr. R. W. Ells. 

Structure, fine lamellar, — compact ; is made up of thin layers 
of a brownish-black, dull coal with an occasional interposed 
layer of a jet-black, highly lustrous variety of the same ; frac- 
ture, uneven, that of the bright layers, sub-conchoidal ; does not 
soil the fingers ; colour of powder, blackish-brown ; it commun- 
icates a brownish-red colour to a boiling solution of caustic 
potash ; when freshly mined, is hard and firm, but by exposure 
to the atmosphere it becomes more or less fissured and has a 
tendency to fall to pieces. 

An analysis, by fast coking gave : 

Hygroscopic water 695 

Volatile combustible matter . 37 ' 21 

Fixed carbon 4795 

Ash 789 

10000 

Coke, per cent 5584 

Ratio of volatile combustible matter to fixed carbon. 1 : 1*29 

It yields, by fast coking, a firm coherent coke. Colour of 
the ash, pale reddish-brown. 

112. — Coal. From a seam on the north side of the north fork of 
Oldman river, about half a mile east of Ernst creek, section 
35, tp. 10, range III, west of the fifth initial meridian, Alta. 
Seam said to be thirty feet thick. Geological position — Cret- 
aceous, lower than Pierre shales, probably Kootanie series. 

Structure, lamellar, compact, the lines of bedding are at times 
somewhat indistinct ; is made up of a greyi'sh-black, dull, and 
dense bright black coal ; shows slickensides ; slightly soils the 
fingers ; is hard and firm ; fracture, uneven ; powder, brownish- 
black ; it communicates a pale brownish-yellow colour to a 
boiling solution of caustic potash ; resists exposure to the air. 
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An analysis, by fast coking, gave : 

HygnMOopic water . . . 1 OS 

VoUtile oombostible matter 32*20 

Fixed carbon 61'28 

A»h 6-49 

10000 

Coke, per cent 66*77 

Ratio of volatile oombustible matter to fixed carbon. .1:1*90 

It yields, by fast coking, a firm coherent coke. The gases 
evolved daring coking bum with a yellow luminous smoky 
flame. Colour of the ash, white with a faint reddish tinge. 
The same becomes slightly agglutinated at a bright red heat, 
and at a most intense red heat it becomes fritted. 

113. — Coal. From a seam at the head of Snow creek, between Pan- 
ther and Red Deer rivers, Alta. Thickness of seam, five feet. 
Collected by Mr. D. B. Dowling. 

An analysis, by fast coking, afiforded Mr. F. G. Wait : 

Hygrofloopio water 0*72 

Volatile oonibiMtible matter 21*28 

V'txhd emthfm 76*80 

A«h. 2*20 

100*00 

f>»k^ p»?T r*mt 7800 

Hml'uf tA vr>Utile comliustible matter to fixed carbon. .1:3*56 

H yUiUlMf by fast coking, a compact, firm, coherent coke. 
^UJifmr fA the ash, white. It imparts a pale brownish-yellow 
f^Atmr to a boiling solution of caustic potash. 

\, \ \ ,^U^mL From Millers workings on the Lewt^ river, Ykn., about 
twtmtj miles above Five Finger rapids. Geological position — 
('f0fUk^:t!fmM. Collected by Mr. R. G. McConnell. 

Mfruttorff, lamellar — made up of a greyish-black, dull, and 
f^t^^t IriU^k coitl ; shows slickensides ; slightly soils the fingers ; 
m lMif4 and firm ; fracture, irregular ; is, here and there, inter- 
MMMd by a few films of calcite ; powder, blackish-brown ; it 
A//mmn»UsmUm a barely perceptible colour to a boiling solu- 
it«/^ /il f'Mmtie potash ; resists exposure to the air. 
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An analysis, by fast coking, gave : 

Hygroeoopic water 0*46 

VolAtUe oombustible matter 28*74 

Fixed carbon 6674 

Ash 1407 

10000 

Coke, per cent. ... 70-81 

Ratio of volatile oombustible matter to fixed carbon. .1:1*97 

It yields, by fast coking, a compact, firm, coherent coke. 
The gases evolved during coking burn with a yellow, luminous, 
smoky flame. Colour of the ash, white with a faint reddish- 
brown tinge. The same, at a bright red heat becomes slightly 
agglutinated, whilst at a most intense red heat it undergoes 
incipient fusion. 

115. — Coal From tunnel on lower seam at Coal gully, on the west 
side of the Cold water, a mile and a half south of the confluence 
of the Cold water and Nicola rivers, Yale dist., B.C. Thickness 
of seam, thirteen feet six inches. Geological position — Ter- 
tiary. This, and the following specimen were collected by Dr. 
R. W. Ells. 

Structure, somewhat coarse lamellar — made up of irregularly 
alternating layers of a greyish-black, feebly lustrous, and dense, 
velvet-black, highly lustrous coal ; fracture, on the whole, un- 
even, that of the denser layers sub-conchoid al ; it is, here and 
there, intersected by thin plates of calcite ; contains numerous 
particles of a pale brownish-yellow to reddish-brown, sub-trans- 
parent resin diffused through its substance ; is hard and firm ; 
does not soil the fingers ; colour of powder, brownish-black ; it 
communicates a faint brownish-yellow colour to a boiling solu- 
tion of caustic potash ; resists — does not become fissured or dis- 
integrated — exposure to the air. 

An analysis, by fast coking, gave : 

HygroBOOpio water 3*04 

Volatile combustible matter , 37*18 

Fixed carbon 5205 

Aah 7*73 

100 00 

Coke, per cent 69-78 

Ratio of volatile combustible matter to fixed carbon . . 1:1 '40 
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It yields, by fast coking, a compact, firm, coherent coke. 
Colour of the ash, reddish- white. 

1 1 i'p, — Coal. From the southerly or upper outcrop of a seam on the 
bank of the Cold water, about two miles south of its confluence 
with the Nicola, Yale dist., B.C. Thickness of. seam, seven 
feet ten inches. Geological position — Tertiary. ' 

Structure, on the whole, fine lamellar, — compact, made up of 
layers of a faint greyish-black, somewhat dull, and velvet-black, 
lustrous coal ; fracture, uneven, that of the bright layers sub- 
conchoidal ; is hard and firm ; does not soil the fingers ; colour 
of powder, brownish-black ; it communicates a brownish-yellow 
colour to a boiling solution of caustic potash ; it apparently 
resists — does not become fissured or disintegrated — exposure to 
the air. 

An analysis, by fast coking, gave : 

Hygroeoopic water 3* 17 

Volatile oombustible matter , 35' 73 

Fixed carbon 56-26 

Ash 5 85 

10000 

Coke, percent 6110 

Ratio of volatile combustible matter to fixed carbon. . 1:1*55 

It yields, by fast coking, a firm coherent coke. Colour of 
the ash, light reddish-brown. 

1 17. — Coal. From the northerly or lower outcrop of the seam referred 
to under the preceding specimen, but about a mile and three- 
quarters south of the confluence of the Coldwater with the 
Nicola. Thickness of seam, seven feet six inches. Ceological 
position — Tertiary. Examined for Mr. C. H. Keefer. 

Structure, very fine lamellar — compact ; colour, velvet-black ; 
lustre, for the most part sub-resinous to resinous, at times 
vitreous ; fracture, uneven ; does not soil the fingers, except in 
parts containing a thin film of mineral-charcoal ; is hard and 
firm ; colour of powder, brownish-black ; it communicates only 
a juit perceptible brownish-yellow tinge to a boiling solution of 
oauitio potanh ; reslits exposure to the air. 
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An analysis, by fast coking, gave : 

HygroBoopic water 1*37 

VolAtile combustible matter 38*24 

Fixed carbon 54*25 

Ash 6*14 

100*00 

Coke, percent 60*39 

Ratio of volatile ooinbuMtible matter to fixed carbon. . 1:1*42 

It yields, by fast coking, a compact, firm, coherent coke. 
Colour of the ash, light reddish-brown. 

118. — Coal. From a seam on the east fork of Pine river (south) — 
a tributary of Peace river, B.C. Geological position — Creta- 
ceous, Dun vegan series. This, and the two following specimens 
were collected by the late Mr. Arthur Webster, who informed 
me that the seams from which they were taken ranged from 
eight to twelve inches in thickness. 

Structure, fine lamellar — compact ; colour, black ; lustre, 
resinous ; fracture, uneven ; is hard and firm ; does not soil 
the fingers ; powder, brownish-black ; it communicates a pale 
brownish-yellow colour to a boiling solution of caustic potash. 

An analysis, by Mr. Wait, by fast coking, gave : 

HyKToecopic water 170 

Volatile combustible matter 4376 

Fixed carbon 50*10 

Ash 4*44 

100*00 

Coke, percent 64*54 

Ratio of volatile tx)mbustible matter to fixed carbon. . . 1:1*14 

It yields, by fast coking, a compact, firm, coherent coke. 
Colour of the asb, light reddish-brown. 

119. — Coal. From a seam on Cailon creek, Pine river (south,) — 
a tributary of Peace river, B.C. Geological position — Creta- 
ceous, Dun vegan series. 

Structure, somewhat fine lamellar — compact; colour, greyish 
black ; lustre, sub-resinous to resinous -, fracture, uneven ; is 
hard and firm; powder, greyish-black; it communicates a 



2 8 GEOLOGICAL SURYBT OF CANADA 

faint brownish-yellow colour to a boiling solution of caustic 
potash. 

An analysis, by Mr. Wait, by fast coking, gave : 

Hygroflcopio water 0*67 

Volatile oombustible matter 17*23 

Fixed carbon 77'34 

Ash 476 

100-00 

Coke, per cent 82 10 

Ratio of volatile oombustible matter to fixed carbon. . 1:4*49 

It pelds, by fast coking, a coherent but tender coke, which 
on incineration leaves a white ash. 

120. — Coal. From a seam on Coal brook. Pine river (south), — a 
tributary of Peace river, B.C. Geological position — Cretaceous, 
Dunvegan series. 

Structure, somewhat fine lamellar — compact, made up of 
layers of a greyish-black, dull, and bright black coal ; lustre, 
sub-resinous to resinous ; fracture, uneven ; powder, brownish- 
black ; it communicates a pale brownish-yellow colour to a 
boiling solution of caustic potash. 

An analysis, by Mr. Wait, by fast coking, gave : 

Hygroscopic water 1*39 

Volatile combustible matter 23*11 

Fixed carbon 31*38 

Ash 44*12 

100*00 

Coke, per cent 76*60 

Ratio of volatile combustible matter to fixed carbon. .1:1*36 

It yields, by fast coking, a firm coherent coke ; and, on in- 
cineration, leaves a very light reddish-brown ash. 

The above sample of this coal contained some interposed 
layers of shale. These were not separated from the coal at the 
time of preparing the material for analysis, inasmuch as a wish 
had been expressed that this should be conducted upon a fair 
average sample of the whole, as sent. Hence, the large per- 
centage of ash shown in the analysis. 
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It may be mentioned, in connexion with the last three 
above referred to samples of fuel, that the occurrence of 
coal on Pine river was noted by Dr. A. R. C. Selwyn in 
the course of his exploration of that stream in August 1875, 
—See Report of Progress, 1875-76, pp. 28-86. In this he 
mentions, on p. 53, having found on Pine river, five miles 
above the Lower forks, four thin seams of good bright coal in 
about ninety feet of alternating beds of sandstone and shale. 
These coal seams being, in descending order, six inches, eight 
inches, two feet, and six inches thick. A sample of the mate- 
rial of the two-foot seam was collected by Dr. Selwyn and sub- 
mitted to the writer for examination, with the following results : 

Structure, very fine lamellar, the lines of bedding, which are 
very numerous and close together, are frequently very indistinct 
or altogether obliterated, — compact ; colour, black ; lustre of 
fracture parallel to the bedding dull, that of the cross fracture 
resinous, occasionally brilliant ; hard and firm ; fracture, un- 
even ; contains a brownish yellow sub-transparent resin, chiefly 
in small particles, diffused through its substance ; powder, very 
dark brown, inclining to blackish-brown ; it communicates only 
a just perceptible brownish-yellow tinge to a boiling solution 
of caustic potash ; resists exposure to the air. In appearance 
it is not unlike some varieties of coal of the Carboniferous sys- 
tem. 

An analysis, by fast coking, gave : 

HygroBOopic water. 2*45 

Volatile oomb'wtible matter 33*76 

Fixed carbon 4869 

Ash 1510 

100 00 

Coke, percent 63 79 

Ratio of volatile combustible matter to fixed carbon . 1:1 * 44 

It yields, by fast coking, a firm, compact^ and lustrous coke, 
the coking being doubtless materially influenced by the presence 
of the resin. Colour of the ash, white. This, when exposed 
to a bright red heat does not become agglutinated, but at a 
most intense red heat it becomes slightly sintered. 

Again, and in the same connexion, Dr. G. M. Dawson men- 
tions on page 117 of his Report, Pt. B, for 1879-80, that on the 
lower part of Coal brook, coal was discovered by Mr. J. Hunter 
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in 1877, as is mentioned by him in the C.P.R'j. Report of 1878, 
p. 79. Dr. Dawson personally examined this locality, which is 
two miles and a half east of the lower forks, in 1879, and found 
that the coal occurs in several beds and appears to be of good 
quality, but so far as observed all are very thin, the thickest 
not exceeding six inches. He collected, and handed me, a 
sample of the material from the six-inch bed in question, and 
the following are the results of its examination : 

Structure, very fine lamellar, the lines of beddiog, which are 
very numerous and close together, are almost obliterated, — 
compact ; colour, black ; lustre, sub-resinous to resinous, occa- 
sionally, in parts, brilliant ; hard and firm ; shows well-defined 
planes of cleat ; does not soil the fingers ; weathered surfaces 
in places coated with ferric hydrate ; powder, brownish-black ; 
it communicates a deep brownish-red colour to a boiling solu- 
tion of caustic potash ; resists exposure to the air ; in appear- 
ance it resembles some varieties of coal of the Carboniferous 
system. 

An analysis, by fast coking, gave : 

HygroBOopic water 7*88 

Volatile oomliustible matter 34*21 

Fixed carbon 52*09 

Ash 5*87 

100-00 

Coke, percent 57*96 

Ratio of volatile combustible matter to fixed carbon. 1:1*52 

It yields, by fast coking, a non-coherent coke. The ash has 
a reddish- white colour ; exposed to a bright red heat it becomes 
very slightly agglutinated, and at a most intense red heat 
it becomes slightly fritted. 

121. — Anthracitic coal. — From Sheep creek, close on line between 
sections 19 and 30, township 19, range Y, west of the fifth 
initial meridian, Alta. 

A compact, greyish-black, almost lustreless coal, traversed by 
occasional very thin seams of velvet-black, highly lustrous 
material ; fracture, on the whole, uneven, that of the bright 
layers, conchoidal ; does not soil the fingers ; is tough, and 
more or less sonorous ; readily takes fire in a lamp flame, burn- 
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iog with a yellow luminous flame, which, however, dies out 
immediately after withdrawal from the source of heat ; colour 
of powder, brownish-black ; it does not impart any colour. 
to a boiling solution of caustic potash ; resists exposure to the 
air. 

An analysis, by fast coking, gave : 

Hygroeoopic water 053 

Volatile oomboBtible matter .. 1499 

Fixed carbon 64*66 

Ash 19-93 



10000 



Coke, per cent 84 48 

Ratio of volatile oombustible matter to fixed carbon . . 1:4 ' 81 

It yields, by fast coking, a compact, firm, coherent coke. The 
gases evolved during coking burn with a yellow, luminous, 
somewhat smoky flame. Colour of the ash, white. This, at a 
bright red heat, becomes very slightly agglutinated, and at a 
most intense red-heat, slightly fritted. 

122. — Anthracitic coal. From No. 4 seam at the Can more mine, 
northwest quarter of section 29, tp. 24, range X, west of the 
fifth initial meridian, Alta. Seam, three feet one inch thick. 

Structure, coarse lamellar, moderately compact ; shows joint- 
age planes, and evidence of slickensiding, in an eminent degree ; 
contains an occasional thin layer of mineral charcoal ; colour, 
velvet black ; lustre, sub-metallic, almost metallic ; in parts 
iridescent ; fracture, on the ^ hole, uneven, that of the indivi- 
dual layers, sub-oonchoidal to conchoidal ; powder, black ; it 
imparts only a just perceptible yellowish tinge to a boiling solu- 
tion of caustic potash. 

An analysis, by fast coking, gave : 

Hygroscopic water 0' 72 

Volatile oombustible matter 16*73 

Fixed carbon 80 90 

Aah 2-65 

100 00 

Coke, per cent — 88'55 

Ratio of volatile oombustible matter to fixed carbon.. 1:6 '14 
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It jieldH, by fast coking, a compact, firm, coherent coka The 
gases evolved daring coking bum with a yellow, luminous, 
somewhat smoky flame. Colour of the ash, white with a faint 
reddish tinge. At a bright red heat, the ash becomes aggluti- 
nated, and at a most intense red heat, slightly fritted. 

123. — Anthracitic coal. From pinch-out northwest of slope, bottom 
of No. 1 seam at tbe Canmore mine, Alta. This, and the fol- 
lowing specimen, was collected by Mr. D. B. Dowling. 

« 

Structure, compact, highly contorted, shows slickensides 
in an eminent degree ; is mostly made up of layers of a 
dense, velvet-black, highly lustrous coal, with a few inter- 
posed layers of a greyish-black, comparatively dull coal ; does 
not soil the fingers ; is brittle ; fracture, on the whole, uneven, 
that of the denser layers, imperfectly conchoidal ; powder, black 
with a faint brownish tinge ; does not impart the least colour 
to a boiling solution of caustic potash ; is hard and firm ; 
resists exposure to the air. 

An analysis, by fast coking, gave : 

Uygrotoopic water 0*43 

Volatile oombustible matter 15*10 

Fixed carbon 8174 

Aih 2-73 

10000 

Coke, i)er cent 84*47 

Ratio of volatile combiutible matter to fixed carbon.. 1:5*41 

It yields, by fust coking, a compact, firm, coherent coke. 
The gases evolved during coking burn with a yellow, luminous 
flame. Colour of the ash, white with a very faint reddish 
tinge. At a bight red heat the ash becomes very slightly 
agglutinated, and at a most intense red heat it becomes slightly 
fritted. 

124. — Anthracitic coal. The material examined was in the form of 
more or less rounded fragments, found loose in the dry bed of 
a gully, but which had evidently become detached from a ver- 
tical seam occurring high up the mountain on the east branch 
of Kananaskis river, — a tributary of the Bow, five miles below 
the head of Elbow river, section 33, tp. 19, range VIII, Alta 
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Structare, fine lamellar, the line of bedding is, however, 
frequently indistinct, — oompaot ; colour, greyish-black to 
black ; lustre, dull to resinous ; hard and firm ; fracture, 
uneven ; powder, black with a slight brownish tinge ; it com- 
municates a faint brownish-yellow colour to a boiling solution 
of caustic potash ; resists exposure to the air. 

An analysis, by fast coking, gave : 

Hygroscopic water 0*87 

Volatile combustible matter 13*66 

Fixed carbon 6672 

Ash 18-75 

100 00 

Ck>ke, per cent 86'47 

Ratio of volatile combustible matter to fixed carbon.. 1:4'8S 

It yields, by fast coking, a slightly fritted coke. The gases 
evolved during coking burn with a yellow, luminous, very 
slightly smoky flame. Colour of the ash, white with a faint 
reddish tinge. At a bright red heat, the ash becomes very 
slightly agglutinated, and at a most intense red heat, fritted. 

125. — Anthracitic coal. From the Costigan seam, three miles west 
of the forks of Panther river, Alta. Thickness of seam, five 
feet seven inches. Collected by Mr. D. B. Dowling. 

An analysis, by Mr. Wait^ by fast coking, gave : 

Hygroscopic water 000 

Volatile combustible matter 1575 

Fixed carbon 77 15 

Ash 6-41 

100 00 

Coke, per cent 8356 

Ratio of volatile combustible matter to fixed carbon 1:4 . 00 

It yields, by fast coking, a firm, coherent coke. Colour of the 
ash, white. The powder imparts a very faint brownish-yellow 
colour to a boiling solution of caustic potash. 

126. — Anthracitic coal. From seam one hundred and sixty-four feet 
below that of the preceding speciioen. Thickness of seam, 
three feet six inches. Collected by Mr. D. B. Dowling. 
3185—3 
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An analysis, by Mr. Wait, by fast coking, gave : 

Hygroscopic water ' 79 

Volatile combustible matter 15*66 

Fixed carbon 7605 

Ash 7-60 

100 00 

Coke, per cent 83'65 

Ratio of volatile combustible matter to fixed carbon. 1:4 ' 86 

It yields, by fast coking, a feebly coherent coke. Colour of 
the ash, white. Its powder imparts a faint brownish-yellow 
colour to a boiling solution of caustic potash. 

127. — Anthracitic coal. From a seam two hundred and seventy feet 
below the Costigan seam, — see above — No. 125, Panther river. 
Thickness of seam, three feet six inches. Collected by Mr. D. 
B. Dowling. 

An analysis by Mr. Wait, by fast coking, gave : 

Hygroacopic water 061 

Volatile combustible matter 16*49 

Fixed carbon 79 66 

Aah 3*34 

100 00 

Coke, per cent 82*90 

Ratio of volatile combustible matter to fixed carbon. 1: 4 '82 

It yields, by fast coking, a firm, coherent coke. Colour of 
the ash, white. Its powder imparts a scarcely perceptible 
coloration to a boiling solution of caustic potash. 

128. — Semi-anthracite. From C. P. R. tunnels, Cascade mountain, 
section 19, tp. 26, range XI, Alta. Collected by Mr. D. B. 
Dowling. 

Structure, compact^ highly contorted, shows slickensides in 
an eminent degree; is made up of alternating layers of a 
greyish-black, somewhat bright, and dense, jet-black coal of 
brilliant lustre ; hard and firm ; fracture, uneven, that of the 
denser and more lustrous layers often more or less conchoidal ; 
powder black ; it Communicates a pale brownish -yellow colour 
to a boiling solution of caustic potash ; resists exposure to the 
air ; does not decrepitate when suddenly heated. 
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-Vn analysis, by fast coking, gave : 

Hygrosoopic water ■ 43 

Volatile oombustihle matter 10 65 

Fixed carbon &502 

abii a tfo 

10000 

Coke, ijer cent 88 92 

Ratio of volatile combu!»tible matter to fixed carbon. 1: 7 ' 98 

It yields, by fast cokins;, a non-coherent coke. When heated 
in a covered cracible it yields a small amount of gas, which 
burns with a pale yellowish, feebly luminous flame. Colour of 
the ash whitb ; the same when exooseil to a bright red heat 
becomes very slightly agglutinated, and at a most intense red 
heat it becomes fritted. 

1 29. — Semi- ANTHRACITE. From a seam on the south branch of Sheep 
creek, section 11, tp. 19, range VII, Alta. The seam has a 
thickness of nine feet, but of this, the upper three feet is very 
much shattered and readily falls to pieces ; the lower six feet, 
however, consists of a fairly firm coal. Collected by Mr. D. B. 
Dowling. 

The material of the lower six feet of this seam answers to 
the following description : — Structure, coarse lamellar, compact, 
made up of irregularly alternating layers of a greyish-black, 
for the most part dull, and dense, jet-black, liighly lustrous 
coal ; with an occasional thin, interposed layer of mineral 
charcoal ; shows slickensides ; is hard and firm ; brittle ; frac- 
ture,, on the whole, irregular, that of the denser layers sub- 
conchoidal ; powder, black ; it does not impart a colour to a 
boiling solution of caustic potash ; resists exposure to the air. 

An anal} sis, by fast coking, gave :— - 

HygroBOOpio water 1 "30 

Volatile combustible mattei* 11 " 14 

Fixed carbon 77 13 

Ash 10-43 

mroo 

Coke, per cent 87 56 

Ratio of volatile combustible matt#»r to fixed carbon. 1:6' J>2 

3185— 3J 
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It yields, by fast coking, a non-coherent coke. When heated 
in a covered crucible it yields a small amount of gas, which 
burns with a pale yellowish, smokeless flame of feeble luminosity. 
On incineration it leaves a white ash. This does not agglut- 
inate at a bright red, or even a most intense red, heat 

130. — Semi-anthracite. From the Costigan seam, at its outcrop just 
above the forks of Panther river, Alta. Thickness of seam, 
four feet four and a half inches. Collected by Mr. D. B. 
Dowling. 

An analysis, by Mr. Wait, by fast coking, gave : 

Hygroscopic water 1*14 

Volatile combustible matter 13 '68 

Fixed carbon 80 64* 

Ash 4-59 



10000 



Ck)ke, per cent 86*23 

Ratio of volatile combustible matter to fixed carbon. 1 : 5*92 

It yields, by fast coking, a non-coherent coke. Colour of the 
ash, white, with a faint reddish tinge. Its powder imparts a 
very pale brownish-yellow colour to a boiling solution of caustic 
potash. 

131. — Semi-anthracite. From an exposure nine miles and a half 
west of the outcrop of the seam last referred to. Thickness of 
seam, two feet. Collected by Mr. D. B. Dowling. 

An analysis by Mr. Wait, by fast coking, gave : 

Hygroscopic water 113 

Volatile combustible matter 11 fO 

Fixed carbon 84 94 

Ash 2-34 

10000 

Coke, i)er cent 87 28 

Ratio of volatile combustible niatter to fixed carbon. 1 : 733 

It yields, by fast coking, a non-coherent coke. Colour of the 
ash, white. Its powder imparts a pale brownish-yellow colour 
to a boiling solution of caustic potash. 
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132. — Semi- ANTHRACITE. From a five-foot seam occurring above that 
from which the preceding specimen was taken. Collected by 
Mr. D. B. Dowling. 

An analysis, by Mr. Wait, by fast coking, gave : 

Hygro8cx>pic water 0'93 

Volatile oombuitible mat t>r 1058 

Fixed carbon 8S;>5 

Ash 404 



10000 



Ck)ke, per cent 8849 

Ratio of volatile combustible matter tu fixed carbon. 1 : 7*90 

It yields, by fast coking, a noncoherent coke. Colour of the 
ash, white, its powder imparts a very pale brownish-yellow 
colour to a boiling solution of caustic potash. 

133. — Semi-anthracite. From lower seam on Goat creek — a tribut- 
ary of Telkwa river, which flows into Bulkley river, Cassiar 
dist., B.C. Thickness of seam, about fourteen feet. Received 
from Mr. G. H. Cowan. 

Structure, compact, — lines of bedding not always very dis- 
tinct ; it contains a few layers of interstratified bright black 
coal ; colour light-greyish black ; lustre, sub-resinous to reisinous ; 
fracture, uneven, that of the bright layers conchoidal ; is hard 
and firm ; does not soil the fingers ; powder, almost black ; 
imparts no colour to a boiling solution of caustic potash ; 
resists exposure to the air. 

An analysis, by Mr. Wait, by fast coking, gave : 

Hygroscopic water 0*98 

Volatile combustible matter 9'94 

Fixed carbon 8076 

A8h 8-32 



10000 



Coke, per cent. 89'06 

Ratio of volatile combustible matter to fixed carbon. 1 : 8*12 

It yields, by fast coking, a non-coherent coke. Colour of 
the ash, white. 
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LIMESTONES AND DOLOMITES. 



[Continued from |Migv 28 K of the Annual Report — vol. xiii, IIKW.] 

1. — Limestone. From an extensive deposit of the same immed- 
iately east of the end of the bar at the mouth of Soutn pond 
of Aspy bay, Victoria co., N.8. Geological por«ition — Lower 
Carboniferous. Collected by Mr. Hugh Fletcher. 

A light bluish to light brownish-grey, very iine-crystalline, 
in parts vesicular, fossiliferous limestone. 

An analysis, by Mr. F. G. Wait, of a fair average sample of 
this stone — prepared from equal weights of thirty-three frag- 
ments of the same taken from as many different parts of the 
deposit, showed it to have the following composition : 

(After drying at lOO'C. — Hygroscopic water=0 08 per cent.) 

Calciuui carbonate U5'S5 

Magnesium carbonate 0*29 

Ferrous* i.*arbonate 0"17 

Man^nous carbonate 0*34 

Calciuiu sulphate 0*25'^ 

Calcium phosphate 0*01 | 

Alumina 001 | 

Silica, soluble 002 

Organic matter 0*40 J- 3-67 

Insoluble matter, consisting of : ") i 

Silica 2 43; I 

Alumina 0*27 i | 

Ferric oxide 00|-2 88j 

Lime 002 i 

Magnesia 0' 01 ■ 

Alkalies, bv difference Owi • 

100*32 

2.- -Limestone. From an extensive deposit at Dewar hill, west 
side of Pugwash harbour, Cumberland co., N.S. Geological 
position — Lower Carboniferous. Collected by Mr. Hugh Flet- 
cher. 

A light grey — at times, ash-grey, brownish-grey, and reddish- 
grey very fine-granular to almost compact, fossiliferous limestone. 

An analysis, by Mr. Wait, of a fair average sample of this 
stone — prepared from equal weights of twenty-five fragments 
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of the same taken from equidistant points across the strike of 
a series of nearly vertical beds having, in the quarry worked, a 
total thickness of sixty feet, afforded the following results : 

(After drying at 100*C. — Hygroscopic water=0.12 per cent) 



Calcium carbonate 76*98 

Magnesiuni carbonate 1205 

Ferrous carbonate 0'50 

Manganous carbonate 0*53 

Calcium sulphate 0141 

Calcium phosphate 004 | 

Alumina. 21 i 

Silica, soluble 15 | 

Organic matter 0-411 10 06 

Insoluble matter, consisting of : ") i 

Silica 6 70 1 j 

Alumina 1 ^y ] | 

Ferric oxide 27|-911J 

Lime 03 | 

Magne«ia 15 | 

Alkalies, by difference • 47 ,' 



100 12 



3. — Limestone. From a deposit three miles east of Brookfield 
station on the line of the Intercolonial railway, Colchester, 
CO., N.S. Geological position — Windsor formation. Lower 
Carboniferous. Collected by Dr. H. M. Ami. 

An ashy -brown fossiliferous limestone, the composition of 
which was found by Mr. Wait to be as follows : 

(After drying at lOO'C — Hygroscopic water=0.18 per cent.) 

Calcium carbonate 97 '97 

Magnesium carbonate 1 ' 22 

Ferrous carbonate 0' 13 

Manp^nous carbonate ^ . 0' 16 

Calcium sulphate 17 i 

Calcium phosphate OOlJ i 

Alumina ' 02 | 

Silica, soluble 02, 

Organic matter 017; 0'61 

Insoluble matter, counii^tiug of : ) j 

Silica 09 1 I 

Alumina with a little ferric oxide. .0*OH J^ 17 j 

Lime 01 | 

Magnesia 01' 

100 09 



4. — Limestone. From the quarry of Mr. B. Beaulieu, on Little 
Mascouche road, Ste. Anne des Plaines par., Terrebonne co.. 
Que. 
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A dark greyish, tine to somewhat coarse-crystalline, fossil- 
iferous, limestona An analysis by Mr. Wait, showed it to have 
the following composition : 

(After drying at lOO* C. — Hygroscopic water = 0*08 per cent) 

Calcium carbonate 97 '46 

Magnesium carbonate 1 '76 

Ferrous carbonate 003 

Man^anous carbonate trace. 

Calcium sulphate trace. ' 

Calcium phosphate 0' 11 

Alumina *... 003 

Silica, soluble 003 

Organic matter 018}- 104 

Insoluble matter, consisting^of : 

Silica 0-45 

Alumina 012 

Ferric oxide 008}- 009 j 

Lime 001 

Magnesia. 01 | 

Alkalies, by difference I 002 j 

100-29 

5.— Limestone. From Garswells quarry, lot 13, range I, Litchfield 
tp., Pontiac co.. Que. Geological position — Grenville series 
— Huronian. Collected by Mr. R. L. Broadbent. 

A light to rather dark bluish-grey, moderately coarse-crystal- 
line limestone, through which are distributed a few particles of 
quartz, hornblende, and pyrrhotite. Its composition was found, 
by Mr. Wait, to be as follows : 

(After drying at 100*^ C. — Hygroscopic water = 0.05 per cent.) 

Calcium carbonate 89*03 

Magnesium carbonate 8'70 

Ferrous carbonate 0*07 

Man^i^anous carbonate trace. 

Calcium phosphate 001 

Alumina 0*17 

Silica, soluble 0*49 

Iron sulphide, pyrrhotite 0*09 

Organic matter • W '^ ;^ ^2*21 

Insoluble matter, consisting of : "j 

Silica. 077 

Alumina with a trace of fen*ic ^ .o. 

oxide ISf ^ ^', 

Lime trace. I 

Magnesia 043 J 

100 01 

6.— Limestone. From the immediate vicinity of Philipsburg, on 
the east side of Missisquoi lake, Armand tp., Missisquoi co., 
Que. Geological position — Philipsburg formation, Quebec 
group. Lower Silurian. 
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An exceedingly fine-crystalline, almost compact, limestone of 
a dove-grey colour with white markings. Its analysis afforded 
Mr. Wait the following results : 

(After drying at 100® C. — Hygroscopic water = 02 per cent.) 



Calcium carbonate iWOS 

Magneeium carbonate 097 

Ferrous carbonate 007 

Calcium phosphate 001' 

Alumina 001 

Silica, soluble 03 

Organic matter 06}- 152 

Insoluble matter, consisting of : 1 

Silioa ri4| 

Alumina with a little ferric oxide ' 19 }► 1 41 J 

Lime 006 

Magnesia 002 

100 59 



This stone takes a good polish and is well fitted for purposes 
of decoration. When burnt it affords a very white and pure 
lime. 



7. — Limestone. From Rudd's quarry, Barriefield, Pittsburg tp., 
Frontenac co., Ont, 



A light bluish-grey, very fine crystalline, massive, magnesian 
limestone. Determinations, by^Mr. Wait, of the more import- 
ant constituents, gave, as follows : 



Calciimi carbonate 49*8 

Magnesium carbonate 25*2 

Alumina with a littlt- ferric oxide — 21 

Insoluble matter 220 



The insol^ible portion of this stone consisted of— silica 13 -24, 
alumina with a little ferric oxide 4*04, small quantitiee of lime 
and magnesia, and strong traces of alkalies. 



8. — Limestone. From Marble cove, on the northeast shore of 
Texada island. Strait of Georgia, B. C. Geological position — 
Carboniferous. 
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A somewhat fine crystalJine limestone of a light and dark 
bluish-ash colour, clouded, with gifyish-biack spots and vein- 
ings. An analysis by Mr. Wait showed it to have the follow- 
ing composition : 

(After drying at 100' C. — Hygroscopic water = 0*01 per cent.) 

Calcium carbonate WOl 

Magne«iuiii carbonate 12'47 

Ferrous carbonate 0*34 

Man^^tnouH carbonate trace. 

Calcium phosphate 0'01~ 

Alumina 002 

Silica, soluble Oil 

Organic matter 15) «4 

Insoluble matter, consisting of : 

Silica 0*20 

Alumina with a little ferric oxide ' 08 

Lime 001 ! 

Magnesia 06 1 

100 46 



35 



This stone occurs, at the above mentioned locality, in almost 

unlimited quantity. It is useful for ordinary purposes of con- 

' t ruction an.), taking a good polish, is also well adapted for use 

as a marble. Further, it affords an excellent material for the 

manufacture of lime. 

9. — Dolomite. From lot 2, con. 11, Faraday tp., near the old 
Faraday road. Hasting co., Ont. The bed from which this stone 
was taken, a very large one, extends into the adjoining lot, lot 
3, of the same concession where, however, according to Mr. C. 
W. Willimott, the stone exhibits a much coarser texture. 

A faint greenish- white to greyish-white, cryptocrystalline, 
sub-translucent, magnesian limestone. Its composition was 
found by Mr. Wait to be as follows : 

(After drying at 100" C. — Hygroscopic water = 0*02 percent.) 

Calcium carbonate 56' 22 

Magnesium carbonate 4403 

Ferrous carbonate 0'26 

Man^nous carbonate 0* 11 

Calcium phosphate trace ) 

Alumina 0*04 1 

Silica, soluble 003 [ 

Insoluble matter, consisting of : ) i 0*74 

Silica 39 ' I 

Alumina with a trace of iron 015 f 0*67^ 

Magnesia 013i 

100 •:« 

This stone takes a very high polish and affords an excellent 
marble. 



CHEMISTRY AND MINERALOGY 43 

IRON ORES. 

1- — Clay iron-stone. A compact, massive, dark brownish-grey, 
lustreless, clay irun-stone, very tough, and breaking with a 
large conchoidal fracture, from section 17, tp. 10, range XXI, 
west of the fourth initial meridian, Alta., has been analysed by 
Mr. F. G. Wait, and found to have the following composition : 



FerruuB oxide ti 

Manganous oxide 1 

Alumina 4 

Lime 4 

Magneeia 1 

Carbonic anhydride 33 

Phosphoric anhydride 

Sulphuric anhydride 

Silica 7 

Iron distUphide 

Water 

Orgranic matter 1 



10() 



Metallic ii-on 34 

PhoBphonis 

Sulphur 



87 
54 
25 
80 
67 
57 
43 
02 
56 
09 
62 
29 



71 



94 
19 
0(> 



Mr. Wait has also examined a specimen of a dark grey, very 
fine-granular, almost compact, clay iron-stone, upon one of the 
surfaces of which were implanted numerous small crystals of 
selenite, from section 6 of the above mentioned township, and 
found it to contain — ferrous oxide 42*56 per cent, equivalent 
to 33'10 per cent of metallic iron. 

Among the many specimens of clay iron-stone collected by 
Dr. G. M. Dawson at the time of his exploration of the Bow 
and Belly River region, in 1881, were three from points notfar 
distant from those where the foregoing were obtained. These 
were examined by the writer, and the results of their analysis 
were given in the Annual Report of this Survey for 1880-81-82, 
p. 1 1 H. They comprised, (a) a specimen of a very fine-granular 
massive brownish-grey, clay iron-stone, breaking with an imper- 
fectly conchoidal fracture, from '^ Ck>al Banks,'' which was found 
to contain — ferrous oxide 41 '458 and ferric oxide 0*328 per cent, 
equivalent to a total of 32*475 per cent of metallic iron ; (b) a 
specimen of a fine-granular, massive, pale reddish-brown clay 
iron-stone, breaking with an irregular fracture, from about 
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seven miles below *'Coal Banks/' Alta., section 30, tp. 9, range 
XXI, west of the fourth initial meridian, which was found to 
contain — ferrous oxide 30-730 and ferric oxide 1*398 per cent, 
equivalent to a total of 24*880 per cent of metallic iron ; and 
(c) a specimen of a compact, massive, pale brownish-yellow clay 
iron-stone, breaking with a large conchoidal fracture, from 
Belly river, about seventeen miles east of the mouth of the Little 
Bow river, section 19, tp. 10, range XVI, west of the fourth 
initial meridian, Alta., which was found to contain — ferrous 
oxide 30*302 and ferric oxide 1*487 per cent, equivalent to a 
total of 26*165 per cent of metallic iron. 

2. — Clay iron-stone. A dark clove-brown, very fine granular, 
almost compact, massive, clay iron-stone from Collin gulch ; 
Tulameen river, about eighteen or twenty miles west of Prince- 
ton, Yale dist , B.C., has been examined by Mr. F. G. Wait, 
and found to contain : 



Ferrous oxide 27 "05 per cent. 

Ferric oxide 1*37 •» 

Insoluble siIiceou.i ut.vtUT 46*11 n 

Carbonaceous matter 1 '82 

Water, hygroscopic 0' 19 



•I 



Metallic irons 2200 



fi 



This iron-stone occurs in bands, having an aggregate thick- 
ness of some three feet, in the so-called twenty-foot seam of 
coal at the locality above mentioned. An analysis of the ooal 
of the seam in question is given in one of my previous reports, 
— see Annual Report, vol. 12, p. 29 R, 1899. 

3. — Bog-iron ore. The following are the results of an analysis, by 
Mr. F. G. Wait, of a fair average sample prepared from equal 
weights of numerous fragments of bog-iron ore taken from a 
series of isolated deposits of that mineral occurring in a strip 
of country — overlying the black slates of the Nova Scotian 
gold-bearing series — of some forty miles in length by about two 
miles in width, which extends, in a southwesterly direction, 
from Upper Musquodoboit along the south side of the Musquod- 
oboit river and along the south side of the old Guysborough 
road to Fall river, Halifax co., N.S. 
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45 



It was found to contain : 

Ferric oxide ^^4 

Ferrous oxide. 9 

ManganouB oxide 2 

Alumina . . 

Lime 1 

Magnesia 

SUica 5 

Phosphoric anliydride 

Sulphuric anhydride 

Water, hygroscopic 8 

Water, combined 10 

Organic matter 3 



101 



Metallic iron 52 

Phosphorus. 

Sulphur 



04 
27 
14 
68 
56 
68 
65 
04 

ao 

87 
58 
22 



4? 



04 
02 

12 



The following partial analyses of* hematites and magnetites 
were all conducted by Mr. F. G. Wait. 

4. — Hematite. From about half a mile south of Grand Pr^ (Lower 
Horton) Railway station, Kings co., N.S. Collected by Mr. A. 
T. McKinnon. 

A reddish-brown to brownish-red, fine-granular, massive 
admixture of anhydrous and hydrous peroxide of iron. It con- 
tained — metallic iron 47*40 per cent, insoluble residue 24-16, 
water, hygroscopic, • 90 and water, combined, 4 • 59. Titan- 
ium dioxide, none. 

5. — Hematite. From lot 1, range III, Dunham tp., Missisquoi co., 
Que. Examined for Mr. I^evi. Y. Blake. 

A dark purplish-brownish-red, very fine granular, almost com' 
pact, schistose, massive hematite. It was found to contain — 
metallic iron, 62*71 per cent, insoluble residue 6*90, titanium 
dioxide, none. 

6. >- Hematite. From the Reeky mountains, south of Blairmore, 
Alia. 

A fine granular, massive, in parts micaceous, hematite, 
through which was distributed a few particles of iron-pyrites. 
Determinations gave — metallic iron, 68*51 per cent, insoluble 
siliceous matter, 2 01, titanium dioxide, none. 
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7. — Magnetite. From the property of W. R. Neily, and close to 
the Leckie mine, Torbrook mines, Annapolis co., N.S. 

A fine to somewhat coarse-grunular, massive magnetite, 
through which was distributed a somewhat Jarge quantity of 
quartzose gangue. It contained — metallic iron 51*92 per cent, 
inaoluble siliceous matter 24*03, titanium dioxide, none. 

8. -Magnetite. From Clarendon par., Charlotte co., N.B. Received 
from John Shearer. 

A fine crystalline granular, massive magnetite, through 
which was distributed a small quantity of quartzose gangue. 
Analysis showed it to contain — metallic ore, 65*42 per cent 
insoluble siliceous matter, 9*36, titanium dioxide, none. 

U, — Maonbtitb. From the northwest branch of the Gatineau river. 

Que. 

# 

A moderately fine-crystalline, massive magnetite holding a 
large quantity of intermixed gangue composed, for the most 
part, of hornblende. It was found to contain — metallic iron 
45*81 per cent, insoluble matter 33*90, titanium dioxide, none. 

10. — Magnetite. From a point on the Riviere des Quinze (Ottawa 
river). Lake Timiskaming, Que. 

A fine-crystalline, massive, schistose nmgnetite, with which 
was associated a somewhat large quantity of siliceous gangue. 
Determinations gave — Metallic iron 52 - 40 per cent, insoluble 
siliceous matter 26 * 60, titanium dioxide, none. 

1 1. — Magnetite. From lot 27, con. 4, North Crosby tp., Lanark 
CO., Ont. 

A somewhat coarse-crystalline, massive magnetite with which 
was intimately associated a large quantity of gangue composed, 
mainly, of hornblende and feldspar with a little quaiiiz and a few 
particles of garnet. It contained — Metallic iron 38*97 per 
cent, insoluble matter 43 * 30, titanium dioxide, none. 

12. — Magnetite. From the vicinity of Lake Temagami, Nipissing 
dist, Ont. 
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A very fine-granular, massive magnetite, holding numerous 
thin laminse of quartz. It was found to contain — Metallic iron 
52*^6 per cent, insoluble siliceous matter 24 -50, titanium 
dioxide, none. 

13. — Maqnetitb. From a deposit on the east slope of the Rocky 
mountains, near Pincher creek, Alta. 

A fine-granular, massive, partially weathered magnetite. Deter- 
minations gave-^metallic iron 53*46 per cent, insoluble sili- 
ceous matter 14*99, titanium dioxide, none. 

14. — Maqnbtitr. From near Enderby, Yale dist, B.C. 

A fine-crystalline, massive magnetite through which was dis- 
tributed a small quantity of partially altered feldspathic gan- 
gue. Analysis showed it to contain — metallic iron, 59 * 55 per 
cent, insoluble matter 12*85, titanium dioxide, traces. 

COPPER ORES. 

1. — From a shaft sunk in the Triassic trap at Westport, EKgby 
CO., N.S. 

A partially altered trap through which was scattered a small 
quantity of native copper. Agreeably with the results of a 
determination made by Mr. Wait, it contained : 

Ck>pper 00* 19 per cent 

2.— Prom LaT6te, Charlotte co., N.B. 

An association of copper-pyrites and iron-pyrites, with a 
little pyrrhotite, in a gangue composed for the most part of 
chloritic schist, with some quartz and calcite and a very little 
siderite. It was found by Mr. Wait to contain : 

Copper 10.70 per cent, 

3. — From Orford tp., Sherbrooke co., Que, 

It consisted of chloritic schist carrying small quantities of 
chalcopyrite and bomite and a very little sphalerite. Mr. 
Wait found it to contain : 

Copper 3" 12 per cent. 
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4. — From mining location No. 2961, R. 455, northeast of Schreiber, 
Thunder Bay dist., Ont. 

An association of a dark-grey limestone and calcite with 
hematite, carrying a small quantity of copper-pyrites and a few 
flakes of native copper. It was found by Mr. Wait to contain : 

Ck)pper 507 per cent. 

5. — From the Eureka claim No. 14, Britannia mountain, Howe 
sound, New Westminster dist., B.C. 

A dark-grey quartz through which was distributed a small 
quantity of copper pyrites and a little pyrrhotite. Mr. Wait 
found it to contain : 

CJopper 3"83 per cent. 

NICKEL AND COBALT. 

Estimation of, in certain ores from the undermentioned loca- 
lities, Ontario and British Columbia. Continued from page 
36 R. of the Annual Report (vol. XIII) for 1900. 

1. — From the west-half of lot 10, con. 4 Olden tp., Frontenac co.,Ont. 

An association of quartz and hornblende with a little 
feldspar, carrying a somewhat small quantity of pyrrhotite and 
a very little copper-pyrites. The pyrrhotite, freed from the 
copper-pyrites and all gangue, was found by Mr. Wait to 
contain. 

Nickel 1"92 per cent. 

Cobalt none. 

2. — From the north-half of lot 3 of con. 4, Kerns tp., Nipissing 
dist., Ont. 

An association of iron-pyrites and copper-pyritea with small 
quantities of limonite, hematite, and pyrrhotite, and trifling 
quantities of erythrite, through which was distributed a small 
quantity of quartzose gangue. An analysis by Mr. Wait showed 
it to contain. 

Nickel O'll per cent. 

Ck)balt 1*68 

CJopper 6*07 m 
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3. — From near Ingall station on the line of the Canadian Pacific 
railway, some thirty miles west of Rat Portage, Rainy River 
dist., Ont. Collected by Dr. R. Bell. 

A compact, massive pyrrhotite. It was found by Mr. Wait to 
contain : 

Nickel none. 

Ck>b»lt none. 

4. — From a vein aboat four miles from Hope and near the Fraser 
river, Yale dist., B.C. 

An association of arsenical-pyrites with a small quantity of 
iron-pyrites and a very little copper-pyrites, through which 
was distributed a small quantity of quartzose gangue. The 
metalliferous portion of the ore, freed from all gangue, was 
found by Mr. Wait to contain : 

Nickel 0-20 

Cobalt trace. 

Traces of silver were also shown to be present, but no gold. 



NATURAL WATERS. 

1. — Water from a spring at Brook village about seven miles east- 
southeast of Mabou, Inverness co., N. S. It apparently rises 
from the gypsiferous beds of the Lower Carboniferous. The 
flow from the spring is constant and estimated to be about 
four gallons per minute. 

The sample received for examination contained a trifling 
quantity of white flocculent matter in suspension, which was 
removed by filtration. The filtered water was clear and bright 
and apparently colourless ; when viewed in a column two feet 
in length, however, it was found to have a just perceptible 
brownish-yellow hue. It was odourless ; had a mildly saline taste; 
reacted neutral, both before and after concentration ; and had 
a specific gravity, at 15.5** C, ot 1008.87. Boiling produced a 
slight precipitate, consisting of calcium carbonate with a very 
little magnesium carbonate. 

One thousand parts, by weight, of the filtered water, at 
15 '5' C, were found by Mr. F. G. Wait to contain : 
3185—4 
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kV««u«A 0-012 

SuOh 5-168 

i.iwo 0*575 

M^limHiiii 0-112 

Hul|4)uriu Mihydricle 0-780 

iWU»uic anhydride 0134 

i'hUu-iiu' o'927 

.Hilu^k 0-013 

{ h^MiW m»tt*^r trace. 

1272^ 

I ««NM uxy K**n, equivalent to chlorine 1-386 



ll-38fc 



'I1ii^ fon^going acids and bases may reasonably be assumed 
V\t (hi ui'4tN<irit in the water in the following state of combina- 

(Thit carbonates being calculated as monocarbonates, and 
tOI ihi* (taltN estimated as anhydrous.) 

f'otMMiimn chloride 0019 

H#Kli urn chloride 9752 

rjuldiim nulphate 1326 

( .'(ilcium carbonate 0*052 

Maffn'^inm carbonate 0*235 

Kilica 0013 

i )r((anic inatt<<r trace. 

11-397 
f^ftdt carbonic anhydrijde employed in excess of that 

actually found 0-OlL 



11-386 
'IVrtal dissolved solid matter, by direct experiment, 
dried at 180^ C, = 11191 

An imperial gallon of the water, at 15-5* C, would contain : 
(Ttn) carbonates being calculated as monocarbonates, and all 
ih^ Nalt« estimated as anhydrous.) 

Grains. 

IVitaiwium chloride 1 842 

Sodium chloride 688 695 

Calcium sulphate 93*643 

Calcium carbonate 3672 

Ma^esium carbonate 16*696 

Hilica 0*918 

Organic matter trace 

804-866 
I^'HH carlx)nic anhydride employed in excess of 
that acttially found 0*847 

<^ 019 
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Lithia, baryta, strontia, bromine, and iodine were sought 
for, and with negative resalts. 

2. — Water from a boring on the east bank of the Richelieu river 
(about one hundred and fifty feet back from that stream and 
about one hundred feet back from Barbotte creek, which here 
flows into the Richelieu), on lot 86, ci>n. 1, in St. Athanase par., 
Bleury seig., Iberville co., Que. 

This water had, when first received, a \ ery perceptible green- 
ish-yellow colour, and a pronounced odour of hydrogen sul- 
phide ; after standing in a loosely stoppered glass container, 
however, it became perfectly odourless, colourless, clear and 
bright. Its specific gravity, at 15*5** C, was found to be 1003. 
27. Boiling produced a very slight precipitate consisting of 
calcium carbonate with some magnesium carbonate. 

Agreeably with the results of an analysis, conducted by Mr. 
Wait, one thousand parts, by weight, of this water, at 15*5**C., 
contained : 

PotassA 0008 

Soda 1-632 

Lithia trace. 

Lime .. 0*074 

Magnesia U" 131* 

Ferrous oxide .... trace. 

Sulphuric anhydride- 256 

Carbonic anhydride 290 

Chlorine 1 671 

Bromine trace 

Iodine (very small quantity) undet. 

Silica 012 

Hydn^fen 8iil}ihid(> C 02<> 

Organic ma ttor trac*» 



4108 
T>€-8« oxygen, equivalent to chloiine 0'376 

3 732 

The hydrogen sulphide referred to in the above analysis had 
most probably resulted from the reducing action of organic 
matter (the water having been put up in an ordinary corked 
vessel) upon the sulphates present in the water, whereby a cer- 
tain proportion of these latter were converted into sulphurets 
which being in turn decomposed by carbonic acid resulted in 
the separation of hydrogen sulphide. 
3185— 4J 
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It may be reasonably assumed that the foregoing acids and 
bases exist in the water in the following state of combination : 
(The carbonates being calculated as monocarbonates, and all 
the salts estimated as anhydrous.) 

Potassium sulphate 0015 

Sodium sulphate 0399 

" chloride 2753 

** bromide trace 

*' iodide undet. 

Lithiiun carbonate trace 

Calcium sulphate 0041 

Calcium carbonate 0' 102 

Magnesium carbonate 0*292 

Ferrous carbonate trace 

SUica 0.012 

Organic matter trace 



3 614 
Carbonic anhydride, in excess of that required to 

form monocarbonates 0'092 

Hydrogen sulphide, free 0*026 

3 782 
Total dissolved solid matter, by direct ex))erinient, 

^iriedat 180^ C, -3 679. 

The amount of carbonic anhydride found, in excess of that 
required to form normal carbonates, is somewhat less than half 
that required by these to form bicarbonates, from which it 
would appear that only a portion of the neutral carbonates is 
present in the water in the latter condition. 

An imperial gallon of the water at 15*5^0., would contain : 

(The carbonates being calculated as monocarbonates, and all 

the salts estimated as anhydrous ) 

Grains. 

Potassium sulphate 1 * 053 

Sodium sulphate 28021 

" chloride 193*340 

** bromide trace. 

" iodide . undet. 

Lithium carbonate trace. 

Calcium sulphate 2*879 

Calcium carbonate 7'164 

Magnesium carbonate 20*507 

Ferrous carbonate trace. 

Silica 0*843 

Organic matter trace. 

253-807 
Carbonic anhydride, in excess of that required to 

form monocarbonates 6' 461 

Hydrogen sulphide, free 1 '826 

262 094 
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Baryta, strontia, and boric anhydride were sought for, and 
found to be absent. 

3. — Water from an artesian-well on the east end of cadastral lot 52, 
con. 1, St. Johns par., (a mile and a half south of the town of 
St. Johns, and about thirty feet back from the west shore of 
the Richelieu river), Longueuil seig., St. Johns co.. Que. It 
was struck at a depth of sixty feet from the surface. 

The sample of water sent for examination was, at the time of 
its receipt, perfectly clear, bright and colourless, but after 
standing in a loosely stoppered glass container for a fjw days 
it deposited a brownish-yellow sediment which, on removal by 
filtration, was found to consist of ferric hydrate with a very 
little calcium carbonate. In its original condition this water 
was perfectly odourless ; had a mildly saline taste ; reacted 
neutral, both before and after concentration ; and had a specific 
ravity, at 15 5' C, of 1006 03. 



if 



CJonformably with the results of an analysis by Mr. Wait, 
one thousand parts, by weight, of this water, at 15*5* C, con- 
tained : 



Potassa 0020 

Soda 2-788 

Lime 0265 

Magrnesia 0809 

Ferrous oxide 002 

Sulphuric anhydride 1'596 

Carbonate anhydride 0*235 

Chlorine 2556 

Bromine trace. 

Iodine (very small quantity) undet. 

Silica * 0016 

Organic matter trace. 

7786 
I^iss oxygen, equivalent to chlorine 0"576 

7 210 



The foregoing acids and bases may reasonably be assumed to 
\)e present in the water in the following state of combination : 

(The carbonates being calculated as monocarbonates, and all 
the salts estimated as anhydrous.) 
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It may be reasonably assumed that the foregoing acids and 
bases exist in the water in the following state of combination : 
(The carbonates being calculated as monocarbonates, and all 
the salts estimated an anhydrous.) 

PotaHsium sulphate 0015 

Sodium sulphate 0399 

" chloride 2753 

** bromide trace 

** iodide undet. 

Lithium carbonate trace 

Calcium sulphate^ 0041 

Calcium carbonate 0" 102 

Magnesium carbonate 0*292 

Ferrous carbonate trace 

Silica 0.012 

Organic matter trace 



3 614 
Carbonic anhydride, in excess of that required to 

form monocarbonateH o " ^^ 

Hydnigen sulphide, free 0026 

3 782 
Total dissolved solid matter, by direct ex)>enment, 

^riedat 180*» C.,-3 679. 

The amount of carbonic anhydride found, in excess of that 
required to form normal carbonates, is somewhat less than half 
that required by these to form biciirbonates, from which it 
would appear that only a portion of the neutral carbonates is 
present in the water in the latter condition. 

An imperial gallon of the water at 15*5^0., would contain : 

(Tlie carbonates being calculated as monocarbonates, and all 

the salts estimated as anhydrous ) 

Grains. 

Potassium sulphate 1053 

Sodium sulphate 28021 

" chloride 193-340 

** bromide trace. 

** iodide undet. 

« 

Lithium carbonate trace. 

Calcium sulphate 2'879 

Calcium carbonate 7'164 

Magnesium carbonate 20*507 

Ferrous carbonate trace. 

Silica 843 

Organic matter trace. 

263-807 
Carbonic anhydride, in excess of that required to 

form monocarbonates G" 461 

Hydrogen sulphide, free 1 826 

262 001 
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Baryta, strontia, and boric anhydride were sought for, and 
found to bo absent. 

3. — Water from an artesian-well on the east end of cadastral lot 52, 
con. 1, St. Johns par., (a mile and a half south of the town of 
St Johns, and about thirty feet back from the west shore of 
the Richelieu river), Longueuil seig., St. Johns co., Que. It 
was struck at a depth of sixty feet from the surface. 

The sample of water sent for examination was, at the time of 
its receipt, perfectly clear, bright and colourless, but after 
standing in a loosely stoppered glass container for a fjw days 
it deposited a brownish-yellow sediment which, on removal by 
filtration, was found to consist of ferric hydrate with a very 
little calcium carbonate. In its original condition this water 
was perfectly odourless ; had a mildly saline taste ; reacted 
neutral, both before and after concentration ; and had a specific 
gravity, at 15- 5* C, of 1006 03. 

Conformably with the results of an analysis by Mr. Wait, 
one thousand parts, by weight, of this water, at 15-5' C, con- 
tained : 



Potassa 0020 

Soda 2-788 

Lime . 0265 

Magnesia 0'809 

Ferrous oxide 002 

Sulphuric anhydride 1 '596 

Carbonate anhydride .. . 0*235 

Chlorine 2*655 

Bromine trace. 

lodint) (very small quantity) undet. 

Silica 0016 

Organic matter trace. 

7786 
Less oxygen, equivalent to chlorine 0'576 

7 210 



The foregoing acids and bases may reasonably be assumed to 
l>e present in the water in the following state of combination : 

(The carbonates being calculated as monocarbonates, and all 
the salts estimated as anhydrous.) 
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It may be reasonably assumed that the foregoing acids and 
bases exist in the water in the following state of combination : 
(The carbonates being calculated as monocarbonates, and all 
the salts estimated as anhydrous.) 

Potassium Bulpliate 0015 

Sodium sulphate 0399 

" chloride 2'753 

'* bromide trace 

*' iodide imdet. 

Lithiiun carbonate trace 

Calcium sulphate 0041 

Calcium carbonate ... 0* 102 

Magnesium carbonate 0*292 

Ferrous carbonate trace 

Silica 0.012 

Organic matter trace 



3 614 
Carbonic anhydride, in excess of that required to 

form monocarbonates o "^'92 

Hydrogen sulphide, free 0*026 

3 732 
Total dissolved solid matter, by direct ex)>eriment, 

^iriedat 180° C, -3 679. 

The amount of carbonic anhydride found, in excess of that 
required to form normal carbonates, is somewhat less than half 
that required by these to form bicarbonates, from which i*; 
would appear that only a portion of the neutral carbonates is 
present in the water in the latter condition. 

An imperial gallon of the water at 15*5°C., would contain : 

(The carbonates being calculated as monocarbonates, and all 

the salts estimated as anhydrous ) 

Grains. 

Potassium sulphate 1 * 053 

Sodium sulphate 28021 

" chloride 193*340 

** bromide trace. 

** iodide undet. 

« 

Lithium carbonate trace. 

Calcium sulphate 2*879 

Calcium carbonate 7*164 

Magnesium carbonate 20*507 

Ferrous carbonate trace. 

Silica 0*843 

Organic matter trace. 

263-807 
Carbonic anhydride, in excess of that required to 

form monocarbonates 6* 461 

Hydrogen suli>hide, free 1 826 

262 094 
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Baryta, strontia, and boric anhydride were sought for, and 
found to be absent. 

X — Water from an artesian-well on the east end of cadastral lot 52, 
con. 1, St. Johns par., (a mile and a half south of the town of 
St Johns, and aboat thirty feet back from the w&st shore of 
the Richelieu river), Longueuil seig., St. Johns co., Que. It 
was struck at a depth of sixty feet from the surface. 

The sample of water sent for examination was, at the time of 
it« receipt, perfectly clear, bright and colourless, but after 
standing in a loosely stoppered glass container for a fjw days 
it deposited a brownish-yellow sediment which, on removal by 
filtration, was found to consist of ferric hydrate with a very 
little calcium carbonate. In its original condition this water 
was perfectly odourless ; had a mildly saline taste ; reacted 
neutral, both before and after concentration ; and had a specific 
gravity, at 15-5' C, of 1006 03. 

Conformably with the results of an analysis by Mr. Wait, 
one thousand parts, by weight, of this water, at 15-5' C, con- 
tained : 



Potassa 0020 

Soda 2-788 

Lime 0-266 

Magnesia 0-809 

FerrouB oxide 002 

Sulphuric anhydride 1-596 

Carbonate anhydride ... 0235 

Chlorine 2-556 

Bromine trace. 

lodino (very small quantity) undet. 

Silica 0016 

Organic matter trace. 

7-786 
Less oxygen, equivalent to chlorine 0'676 

7 210 

The foregoing acids and bases may reasonably be assumed to 
^)e present in the water in the following state of combination : 

(The carbonates being calculated as monocarbonates, and all 
the salts estimated as anhydrous.) 




I 
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Pota-ssium sulphate 0037 

Sodiuni sulphate 1 ^TO 

I. chloride ...4-210 

II bromide trace 

M iodide strong trace. 

Calcium sulphate 0* 411 

II carbonate 0" 171 

Magnesium sulphate 0*927 

Ferrous carbonate 003 

Silica 0016 

Organic matter tract*. 



7051 

Carlx>nic anliydride, half combined 0*077 

free 0082 



7 210 
Total dissolved solid matters, by direct experiment, 
dried at 180" C.,=7120 

An imperial gallo^i of the water, at 15-5''C., would contain : 
(The carbonates being calculated as anhydrous bicarbonates, 
and the salts without their waters of crystallization.) 

Grains. 

Poiassium sulphate 2 606 

Sodium sulphate 89 850 

I. chloride 296477 

fi bromide trace. 

.1 iodide strong trace. 

Calcium sulphate 28 943 

•I bicarbonate 17 ' 394 

Magnesium sulphate G5'28l 

Ferrous bicarbonate ' 2H*i 

Silica 1127 

Organic mj^tter trace. 



501-969 
Carbonic anhydride, free 5* 774 



507*748 



Lithia, baryta, strontia and boric anhydride were sought for, 
and found to be absent. 

4. — Water from a boring in Front street, Courtright, Lambton co., 
Ont. Depth of boring, one hundred and thirty feet. Rate 
of flow, one hundred and sixty-five gallons per hour. 

The sample of water sent for examination was perfectly 
bright and clear ; colourless ; odourless ; and devoid of any 
marked taste. Jt reacted neutral : after evaporation to a small 
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volume, however, decideJly alkaline. Its specific gravity, at 
15*5^ C, was found to be 1001 * 29. Boiling produced a slight 
precipitate, consisting of calcium carbonate with a little magne- 
sium carbonate. 

An analysis, by Mr. Wait, showed one thousand parts, by 
weight, of this water, at 15* 5^*0., to contain : 

PotMsa OOS 

Soda 0-467 

Lime 0029 

Magnesia 0012 

Sulphuric anhydride trace. 

Carbonic anhydricie 0'204 

Chlorine 0420 

Iodine trace. 

Silica 0011 

Organic matter trace. 



1 136 
Leas oxygen, equivalent to chlorine , 0*096 



1 041 



It may be reasonably assumed that the foregoing acids and 

bases exist in the water in the following state of combination. 

(The carbonates being calculated as monocarbonates, and all 
the salts estimated as anhydrous.) 

Potassium sulphate trace. 

Potassium chloride 0005 

Sodium chloride 0*689 

H iodide trace. 

If carbonate 0* 167 

Calcium carbonate 0052 

Magnesium carbonate 025 

Silica 0*011 

Organic matter trace. 



939 

Cjirbonic anhydride, half -combined ' 101 

II .. free 002 



1 042 



Total dissolved solid matter, by direct experimt^nt, 
dried at 180" C, =0-888. 

All imperial gallon of the water, at 15-5*" C, would contain : 

(The carbonates being calculated as anhydrous bicarbonates, 
and the salts without their water of crystallization.) 
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Grains. 

Potassium sulphate trace. 

Potassium chloride 0'350 

Sodium chloride 48 292 

II iodide trace. 

II bicarbonate 15*560 

Calcium bicarbonate 5'257 

Magnesium bicarbonate 2"661 

Silica 0770 

Organic matter trace. 



72 893 

Carbonic anhydride, free 0140 



73 033 



Bromine was sought for, and not detected. 

5. — Water from a well at Ingram, on the main line of the Canadian 
Pacific railway, four miles and a half west of Grenfell station, 
Sask. The well in question is ten feet in diamet<er and ten 
feet deep. 

The sample of water procured for examination was perfectly 
clear, bright and colourless. It was odourless and devoid of 
any marked taste Reacted neutral, both before and after con- 
centration. Boiling produced a small precipitate, consisting of 
calcium carbonate with some magnesium carbonate. 

One thousand parts, by weight, of this water, at 15*5^0., 
were found by Mr. Wait to contain : 

Potassa 0006 

Soda 175 

Lime 0-26J 

Magnesia 0234 

Sulphuric anhydride 0*707 

Carbonic anhydride 0297 

Chlorine 0038 

SiUca 0020 

Organic matter tract?. 

1-738 
Less oxygen, equivalent to chlorine 0*009 

1 729 

The foregoing acids and bases may reasonably be assumed to 
be present in the water in the following state of combination : 

(The carbonate being calculated as monocarbonate, and all 
the salts estimated as anhydrous.) 
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Potassium sulphate 0011 

Sodium sulphate 323 

Sodium chloride 0063 

Calcium sulphate 0634 

Magnesium sulphate 0*220 

Magnesium carbonate 0*338 

SUica. 0020 

Organic mutter trace. 

1-609 
Carbonic anhydride, in excess of that required to 

form monooarbonate 0*120 



1 729 



Total dissolved solid matter, by direct experiment, 
dried at 180»C., =1-548 

The amount of carbonic anhydride found, in excess of that 
required to form normal carbonate, is, approximately, one-third 
less than that required for the conversion of this into bicarbo- 
nate. For this reason, the neutral carbonate is, in the following 
statement, represented as being present in that condition. 

An imperial gallon of the water at 15.5°C., would contain : 
(The carbonate being calculated as monooarbonate, and all the 
salts estimated as anhydrous.) 

Grains. 

Potassium sulphate. 0* 772 

Sodium sulpbate 22 656 

Sodium chloride 4*419 

Calcium sulphate 44* 468 

Magnesium sulphate 15*341 

Magnesium carbonaU" 23* 707 

Silica 1403 

Organic trace. 

112*865 
Carbonic anhydride, in excess of that required to form 

monocarbonate 8 * 417 



121*272 



6. — Water from a well at Whitewood, on the main line of the Ca- 
nadian P^Msific railway, thirty-one miles east of Grenfell station, 
Sask. 

The sample of water procured for examination was perfectly 
clear, bright and colourless. It was odourless, and devoid of 
any marked taste. Reacted neutral, both before and after 
concentration. Boiling produced a small precipitate, consisting 
of calcium carbonate with some magnesium carbonate. 
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Agreeably with the results of an analysis condacted by Mr. 
Wait, one thousand parts, by weight, of this water, at 15*5'' C, 
contained : 



PotasMi 0013 

Soda 0-280 

Lime 0464 

Magnesia 0-273 

Sulphuric anhydride — 1 036 

Carbonic anhydride 653 

Chlorine 0048 

Silica ' 027 

Organic matter trace. 



2 693 
Le«8 oxygen, equivalent to chlorine 0011 



2 682 



The foregoing acids and bases may reasonably be assumed to 
be present in the water in the following state of combination : 

(The carbonate being calculated as monocarbonate, and all 
the silts estimated as anhydrous). 



Potassium sulphate 0020 

Sodium sulphate 0'645 

Sodium chloride 0079 

Calcium sulphate l' 127 

Magnesium sulphate 0- 087 

Magnesium carlx)nate 0-512 

Silica 0*027 

Organic matter trace. 



2 397 

Carbonic anhydride, half -combined i68 

M free 0017 



2 682 



Total dissolved solid matter, by direct experiment, dried at 
180" C., = 2-316. 

An imperial gallon of the water, at 15*5" C, would contain : 
(The carbonate being calculated as anhydrous bicarbonate, and 
the salts without their water of crystallization.) 
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GraiiiH. 

Potassium sulphaU* I *408 

Sodium sulphate 38 245 

Sodium chloride 6544 

Calcium -sulphate 79087 

Magnesium sulphate 6105 

Magnesium bicarl»onat4' 54*787 

Silica 1-896 

Organic matter trace. 

187 016 
Carbonic anhydride, free 1*193 

i88-a09 

7. — Water from a boring (for coal) at Rear brook, East liver, oppo- 
site Trenton, Pictou co., N.S. It was struck at a depth of 
2,254 feet from the surface, and rises from the base of the New 
Glasgow conglomerate, Permian. 

The sample of water sent for examination contained a small 
quantity of reddish-brown, flocculent matter in suspension 
which, on removal by filtration, was found to consist of hydrated 
peroxide of iron with a very little organic matter. The filtered 
water was bright, colourless, and odourless. It had a strongly 
saline, slightly acrid taste, succeeded by a bitter one. Reacted, 
faintly acid. The total dissolved saline matter, dried at 180" 
C, amounted to 127.972 parts per 1000— equivalent to 8958.04 
grains per imperial gallon. 

A qualitative analysis, by Mr. Wait, indicated the presence 
of: 

Soda somewhat large quantity. 

Lime large quantity. 

Magnesia rather small quantity. 

Ferroiw oxide.. . . very small quantity. 

Sulphuric anhydride rather small quantity. 

Chlorine large quantity. 

Silica trace. 

Boiling produced a very slight precipitate, consisting of ferric 
hydrate. 

8. — Water from a well near the Post Office at Granville Centre, 
Annapolis co., N.S. The well has a depth of six feet, the upper 
five feet p issing through a stiff red clay and the lower one foot 
through gravel, from which the water rises. 



tt <4 14 

i4 »( 44 

44 •i 44 
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The water contained a very small quantity of pale bn>wn, 
flocculent matter in suspension. This, on removal by filtration, 
was found to consist of organic matter with a trifling quantity of 
hydrated peroxide of iron. The Altered water, when viewed in a 
column two feet in length, was found to have a pale brownish- 
yellow colour. It was odourless ; devoid of any marked taste ; 
and reacted neutral, both before and after concentration. The 
total dissolved saline matter, dried at ISO** C, amounted to 
0-142 parts per 1000, which would be equivalent to 9*94 grains 
per imperial gallon. 

A qualitative analysis, conducte.1 by Mr. Wait, showed it to 
contain : 

Potassa trace. 

Soda Mnall quantity. 

Lime very Binall quantity. 

Magnesia 

Sulphuric anhydridt; 

Carbonic anhydride 

OhlnrinA " '* 

Silica trace. 

Organic matter '* 

Boiling produced a slight precipitate, consisting of calcium 
carbonate. 

9. — Water from what is known as the " How " spring, lot 15, con. 
3, Fitzroy tp., Carle ton co., Ont. 

The sample sent was, at the time of its receipt, somewhat 
turbid, and after standing for a short time deposited a very 
small quantity of what proved to be a slightly ferruginous 
argillaceous matter. After filtration, this water was found to 
be bright and, apparently, colourless, but when viewed in a 
column two feet in length, it was seen to have a faint yellow- 
ish tinge. It was odourless ; possessed a mildly saline taste ; 
and reacted neutral, l)oth before aod after concentration. Its 
specific gravity, at 15*5° C, was found to be 100&*0. The 
total dissolved saline matter, dried at ISO"" C, amounted to 
9*524 parts in 1000 parts, by weight, of the filtered water, which 
would be equivalent to 666*68 grains per imperial gallon. 

Agreeably with the results of a qualitative analysis, conducted 
by Mr. Wait, it contained : 



CHEMISTRY AND MINERALOGY 61 

Potassa trace. 

Soda .. somewhat large quantity 

Lime sniall quantity. 

Magnesia " " 

Ferrous oxide trace. 

Sulphuric anhydride small quantity. 

Carbonic anhydride rather small quantity. 

Chlorine somewhat large quantity. 

Silica trace. 

Organic matter trace. 

Boiling produced a somewhat copious precipitate, consisting 
of calcium carbonate, with some magnesium carbonate, and a 
trifling quantity of ferric hydrate. 

10. — Water from the coal mine at Frank, Alta. 

The sample received for examination contained a small quan- 
tity of dark brownish-black sedimentary matter which, on 
removal by filtration, was found to consist of flocculent organic 
matter with some very finely divided coaly matter, a very small 
quantity of basic ferric sulphate, and a little siliceous matter. 
The filtered water was bright and had, when seen in a clear 
glass vessel of moderate capacity, a brownish-yellow, but when 
viewed through a column two feet in length, a deep red, colour. 
It reacted strongly acid ; and possessed a styptic taste. ts 
specific gravity, at 15-5'* C, was found to be 1017-5. 

A qualitative analysis, by Mr. Wait, showed it to contain : 

Lime small quantity. 

MagneHia . very Hmall quantity. 

Ferrous oxide ** ** •* 

Ferric oxide rather large quantity. 

Sulphuric anhydrifle " '• " 

Chlorine trace. 

In addition to the foregoing, this water also contained a 
considerable quantity of free sulphuric acid. 

On heating, it became turbid, and at the boiling temperature 
deposited a dense brownish-yellow precipitate consisting, essen- 
tially, of basic ferric sulphate. 

Its chief constituents consisted, evidently, of ferric sulphate 
with a little ferrous sulphate and some free sulphuric acid. 



i 
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11. — Water from a spring near Baker or Cannington lake, on the 
east side of Moose mountain, tp. 9, range II, west of the second 
initial meridian, Sask. 

The sample sent for examination contained a very small quan- 
tity of light brown flocculent matter in suspension. This, on remo- 
val by filtration, was found to consist, essentially, of organic mat- 
ter with a very little ferric hydrate. The filtered water, which was 
perfectly clear and bright, had a brownish-yellow colour. It was 
odourless, devoid of any marked taste, and reacted neutral — 
both before and after concentration. Its specific gravity, at 
15*5'* C, was found to be 1001*0, and the total dissolved saline 
matter, dried at 180" C, amounted to 0*566 parts per 1000 — 
equivalent to 39*66 grains per imperial gallon. 

A qualitative analysis, conducted by Mr. Wait, indicated 
the presence of : 

Soda very small quantity. 

Lime Bmall quantity. 

Magnesia very small quantity. 

Ferrous oxide trace. 

Sulphuric anhydride very small quantity. 

Carbonic anhydride nmall quantity. 

Chlorine trace. 

SUica 

Organic inutUT " 

Boiling produced a small precipitate, consisting of calcium 
carbonate with a little magnesium carbonate and a trace of 
ferric hydrate. 

1 'J. — Water from a coal mine, worked by the Souris Coal Mining 
Company, on section 4, tp. 2, range VI, west of the second initial 
meridian, Sask. 

Two samples of the water from this mine were sent for 
examination. Of these, the one — A., represented the water 
which percolates through the strata into the mine ; and the 
other — B., represented the water discharged by the pumps from 
the mine. 

A. This water was clear, bright, and of a pale brownish- 
yellow .jolour. It was inodorous ; devoid of any marked taste ; 
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and reacted neutral, but after evaporation to a small volume, 
decidedly alkaline. Its specific gravity, at 15*5" C, was found 
to be 1001*5. It contained 0*60 parts of dissolved saline matter, 
dried at 180* C, in 1000 parts, by weight, of the water, which 
would be equivalent to 42*06 grains per imperial gallon. 

A qualitative analysis, by Mr. Waifc, showed it to contain : 

Potassa trace. 

Soda raiall quantity. 

Lime " 

Magneeia v«ry auial] c[uantity. 

Sulphuric anhydride small quantity. 

Carbonic anhydride rather Kniall quantity. 

Chlorine none. 

Silica ... trace. 

Organic matter '* 



Boiling produced a small precipitate, consisting of calciuui 
carbonate with a very little magnesium carbonate. 

B. This was very turbid, owing to the presence of suspended 
argillaceous matter. When freed from the latter by filtration 
the water was seen to have a brownish-yellow colour. It had 
a faint argillaceous odour ; no marked tckste ; and reacted neu- 
tral,-—after concentration, however, strongly alkaline. Its 
specific gravity, at 15*5'' C, was found to be 1002*5. The total 
dissolved saline matter, dried at 180** C, amounted to 1 6 parts 
in 1000 parts, by weight, of the filtered water, — equivalent to 
112*28 grains per imperial gallon. 



A qualitative analysis, conducted by Mr. Wait, gave as 
follows : 



PotasHa trace. 

Soda somewhat large quantity. 

Lime small quantity. 

Magnesia very small quantity. 

Sulphuric anhydride small quantity. 

Carbonic anhydride son.ewhat large quantity. 

Chlorine very small quantity. 

Silica tnice. 

Organic matter strong trac(*». 
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Boiling prodaced a small procipitate, consisting of calcium 
carbonate with traces of magnesium carbonate. 

Determinations of the oxygen consuming power of these 
waters showed the absorption, — in the case of water A., to be 
but slight ; in that of water B., quite considerable. 

13. — Water from a hot spring near Vancouver, B.C. 

The sample received for examination was clear, colourless, 
and bright ; inodorous, and devoid of any marked taste. It 
reacted neutral, both before and after concentration. Its 
specific gravity, at Ib'b'' C, was found to be 1001*5. The total 
dissolved saline matter, dried at 180** C, amounted to 1*155 
parts per 1000, — equivalent to 80*92 grains per imperial gallon. 

A qualitative analysis, by Mr. Wait, indicated the pre- 
sence of : 

Soda »>mall quantity. 

Lime 

Magnesia trace. 

Sulphuric anhydride Rmall quantity. 

Chlorine 

Silica trace. 

Organic matter *• 

Boiling did not produce any perceptible precipitate. 

BRICK AND POTTERY-CLAYS. 

1. — Clay from what is said to be an extensive deposit occurring on 
section 28, tp. 12, range XXIV, west of the second initial 
meridian, Sask. 

This clay has, in the air-dried condition, a bluish-greyish- 
white colour. It contains but a small quantity of siliceous grit ; 
is highly plastic ; bums white, or nearly so ; and is very difficult 
to fuse at an elevated temperature. 

Its analysis afforded Mr. Wait the following results : — 

Silica 62-30 

Alumina 22*24 

Ferrous oxide 207 

Lime 0*60 

Magnesia 0*18 

Alkalies, by difference 8*21 

Water (ignition) 9 40 

100-00 



L'. 
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This clay affords a very strong brick, and it is therefore 
partienlarly well adapted for the manufacture of building brick. 
It might also be advantageoasly employed in the manufacture 
of stove linings, and even fire-brick in which an exceptionally 
high degree of refractoriness was not called for, and could 
likewise be used in the manufacture of pottery, including the 
finer varieties of stoneware. 

A precisely similar clay has been met with in the vicinity of 
Pasqua about seven miles east of Moosejaw, Sask. The deposit 
from which the latter was taken may possibly be an extension 
of that above referred to, which is situated about thirty miles 
southeast of Moosejaw. 

2. — Clay from a deposit on the farm of Angus McLean, French 
Vale, Cape Breton co. N.S. 

A slightly calcareous, slightly ferruginous, somewhat strongly 
plastic clay, through which is disseminated a rather large pro- 
portion of grit^ composed, for the most part of quartz and 
feldspar, with some hornblende, chlorite, and ipica, and a few 
particles of pyrite. It is somewhat readily fusible at an elevated 
temperature. When burnt it assumes a reddish-brown colour. 
It affords a strong brick. 

3. — Clay from a deposit occurring on, or near, the bay shore and 
about a mile from the town of Baddeck, Victoria co., N.S. 

A dull reddish-brown, non-calcareous, slightly ferruginous, 
somewh&t strongly plastic clay, containing a small quantity 
of gritty matter. When burnt it assumes a bright reddish- 
brown colour. It is readily fusible at a somewhat elevated 
temperature. This clay might advantageously be employed for 
the manufacture of building bricks, drain-tiles, and all kinds of 
common earthenware. 

4. — Clay from Qarlic mountain, about seven miles from the town 
of Baddeck* Victoria co., N.S. 

A greyish-white, non-calcareous, but very slightly ferruginous 
strongly plastic clay, containing a small quantity of gritty 
matter. It is somewhat readily fusible at an elevated tempe- 
rature. When burnt it assumes a light reddish-white colour. 
3186—5 



d 
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It afifords a strong brick, and would, apart from ita employ- 
ment for the manufacture of ordinary building brick, be well 
suited for the manufacture of drain- tiles and coarse earthen- 
ware. 

6. — Clay from Arichat, Richmond co., N.S. 

A light reddish-grey, non-calcareous, slightly ferruginous 
rather feebly plastic clay, through which is distributed a large 
proportion of fine siliceous grit. It is somewhat difficult to fuse 
and afifbrds a fairly strong brick of a light reddish-brown 
colour. 

6. — Clay from a deposit on Dutch Valley road, Sussex, Kings co ,N.B. 

A calcareous — the calcium carbonate amounting to, approxi- 
mately, 10*7 per cent, — somewhat ferruginous, rather feebly 
plastic clay, through which is disseminated a little gritty 
matter. It is readily fusible at an elevated temperature. When 
burnt it assumes a light reddish-brown colour. It affords a 
very strong brick. 

7. — Clay from a boring two miles east of The Brook village, Cla- 
rence tp., Russell CO., Ont. 

A light brownish-grey, slightly calcareous, slightly ferrugi- 
nous, rather strongly plastic clay, through which is distributed 
a small quantity of gritty matter, and a few scales of yellow 
mica. It is readily fusible at an elevated temperature. When 
burnt it assumes a light reddish-brown colour! It affords a 
strong brick. 

8. — Clay from a deposit extending over lots 10 and 11, con. 3, 
Sarawak tp., Grey co., Ont. 

A bluish-grey somewhat highly calcareous, slightly ferruginous, 
readily fusible, highly plastic clay, containing a very small 
quantity of fine siliceous grit. When burnt it assumes a light 
reddish-brown colour. It affords a strong brick, and is well 
suited for the manufacture not only of ordinary building brick, 
but also drain-tiles and all kinds of coarse earthenware. 

9. — Clay from Red river, where it occurs on blocks 9, 13, 14 and 
15, of river lot 13, Kildonan, about three miles northeast of 
Winnipeg. 
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A light brownish grey, somewhat highly calcareous, non- 
magnesian, rather strongly ferruginous, highly plastic clay, 
through which is distributed a very small quantity of fine 
siliceous grit. It fuses readily at an elevated temperature. 
When burnt it assumes a bright reddish-brown colour. It 
affords a strong brick, and might advantageously be employed 
for the manufacture of ordinary building brick, as well as 
drain-tiles and other kinds of common earthenware. 

10. — Clay from a deposit on, or near, Prairie creek — a tributary of 
Clearwater river, near Rocky Mountain House, Alta. 

A bluish-grey, calcareo-magnesiau, somewhat ferruginous, 
rather strongly plastic clay through which is disseminated a 
small quantity of fine siliceous grit. It is easily fusible at a 
somewhat elevated temperature. Determinations of certain of 
the constituents of this clay showed it to contain, approximate- 
ly, calcium carbonate 32 * 59, magnesium carbonate 12*6, ferrous 
oxide 1 '93, and ferric oxide 2*00 per cent. The siliceous grit 
amounted to, approximately, 3 per cent. It affords a strong 
brick, of a pleasing light reddish-bruwn colour. 

11. — Clay from a bed, five to seven feet in thickness, occurring, at a 
depth of five feet from the surface, on the north-half of section 
11, tp. 29, range XXIII, west of the fourth initial meridian, 
Alta. 

A dark grey, rather strongly calcareous, somewhat highly 
magnesian, rather strongly ferruginous, readily fusible, plastic 
clay, containing a very little fine siliceous grit diffused through 
its substance. It affords a strong brick, of a reddbh-brown 
colour, and is well adapted for the manufacture both of com- 
mon building brick, and coarse earthenware in general. 

12. — Clay from a bed some ten feet in thickness, immediately under- 
lying that from which the preceding specimen was taken. 

A light grey, rather strongly calcareous, somewhat highly 
magnesian, slightly ferruginous, rather plaHic clay, through 
which is distributed a small quantity of fine siliceous grit. 
When burnt it assumes a light reddish-brown colour. Is easily 
fusible at a somewhat elevated temperature. Like the preced- 
ing clay, it affords a strong brick. It might be used for the 
manufacture of ordinary building brick, drain-tiles, and similar 
ware. 
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13. — Clay from a deposit occurring on section 1 or 12 or both, of 
tp. 24, range I, went of the fifth initial meridian, Alta. 

A brownish-grey, somewhat strongly calcareous, slightly 
magnesian, and slightly ferruginous, rather readily fusible, 
strongly plastic clay, holding numerous rounded pebbles of 
quartz, sandstone, and limestone, and also containing a 
very large quantity of fine siliceous grit. After separation of 
the pebbles in question, the clay itself was found to contain, 
approximately, calcium carbonate 13*46, magnesian carbonate 
3 * 38, and intermixed fine siliceous sand 42 * 00 per cent. It 
afforded a strong brick of a reddish-brown colour. 

14. — Clay occurring on the homestead of Mr. A. M. Kay, section 34, 
tp. 32, range I, west of the fifth initial meridian, Alta., about 
one mile and a half east of the town of Olds, Calgary di v., Alta. 

A greenish-grey, somewhat highly calcareous, slightly mag- 
nesian, slightly ferruginous, rather feebly plastic clay, which 
burns reddish-white, is somewhat difficultly fusible at an elev 
ated temperature, and affords a strong brick. It might be em- 
ployed for the manufacture of ordinary building brick, drain 
tiles, and similar ware. 

15. — Clay from a deposit on the west-half of section 19, tp. 7, range 
III, west of the fifth initial meridian, Alta. 

A light greenish-grey, slightly calcareous, very slightly mag- 
nesian, slightly ferruginous, feebly plastic, readily fusible clay, 
containing a small quantity — approximately 13 per cent, of 
fine grit composed, essentially; of quartz and feldspar. When 
burnt it assumes a dull reddish-brown colour. It affords but a 
weak brick. 

16. — Clay from the same locality as the preceding specimen. 

A bluish-grey, somewhat highly calcareous, slightly magne- 
sian, and slightly ferruginous, feebly plastic, readily fusible 
clay, containing a somewhat large quantity — approximately 27 
per cent, of fine grit composed, chiefly, of quartz and feldspar. 
It affords a fairly strong brick of a reddish-brown colour. 

17. — Clay from the same locality as the two preceding specimens. 

A light greenish-grey, slightly calcareous, non-magnesian, 
slightly ferruginous, readily fusible, rather strongly plastic 
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day, containing only a small quantity — approximately 5 per 
cent, of fine grit composed, mainly, of quartz and feldspar. It 
yields a strong brick of a bright reddish-brown colour, and 
is quite suitable for the manufacture of common building brick 
and coarse earthenware. 

18. — Clay from the same locality as the three preceding specimens. 
A light greenish-grey to light grey, slightly calcareous, very 
slightly magnesian, slightly ferruginous, feebly plastic, easily 
fusible day, containing a somewhat large quantity — approxi- 
mately 30 per cent, of fine siliceous grit composed, for the 
most part, of quartz and feldspar. It affords a strong brick of a 
reddish-brown colour. 

19. — Claystone, from mountain three miles east of Enderby, Yale 
dbtrict, B.O. 

It has a dark grey colour ; is non-calcareous ; slightly fer- 
ruginous ; has a small quantity of fine siliceous grit and a few 
minute scales of mica, diffused through its substance ; disinte- 
grates when immersed in water ; in the moist condition is 
feebly plastic ; when burnt assumes a reddish-brown colour ; 
and is easily fusible at a somewhat elevated temperature. It 
affords a strong brick. 

A similar material — claystone, has been met with about four 
miles north of Clinton, Lillooet' district, B.C., as mentioned in 
the Annual Report, vol. xii, p. 61 R., for 1899. 

MISCELLANEOUS EXAMINATIONS. 

1. — Arenaceous clay. From a deposit occurring some ten or twelve 
miles west of Desbarats, Algoma dist., Ont. 

A slightly calcareous, very slightly magnesian, and slightly 
ferruginous, readily fusible, somewhat strongly plastic clay, 
through which is disseminated a very large quantity — approx- 
imately 63 per cent, of exceedingly fine-grained siliceous sand — 
When burnt it assumes a light reddish-brown colour. Not- 
withstanding the large proportion of siliceous sand, it affords 
quite a strong brick. 

2. — Bog manganese. From a deposit on the farm of Mr. F. McAulay 
of Cardigan, St. George parish, P.E.I. 
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A partial analysis of this, by Mr. Wait, showed it to contain 
— manganese dioxide 35-14, ferric oxide 34-91, insoluble sili- 
ceous matter 3*60, water, hygroscopic and combined, 18-63, per 
cent. 

3. — Carbonaceous shale. From the shore of Tagish lake, about forty 
miles southeast of Dugdale station on the line of the White 
Pass and Yukon railway, Ykn. 

A greyish-black, lustrous, slickensided, carbonaceous shale. 
It contained 11*234 per cent of fixed carbon. 

4. — Ferruginous shale. From Oak mountain, Carleton oo., N.B. 

A specimen of a reddish-brown, argillaceous shale, traversed 
by an occasional thin seam of quartz, from this locality, was 
found to contain — 16-50 per cent of ferric oxide, equivalent to 
11*55 per cent of metallic iron. 

5. — Graphitic shale. From an occurrence of this material on the 
farms of Mr. Donald Mclnnis and Mr. McSween, on Big brook, 
near West Bay Road station, Inverness, co., N.S., about half 
a mile from the railway. 

Three samples of the « material from this locality, where it is 
met with in the Lower Carboniferous, have been examined by 
Mr. Wait and found to contain, respectively, — 26*59, 31*57, 
and 35*53, per cent of graphitic carbon. 

6. — Molybdenite. From one of the veins constituting what is known 
as the Tamarac group on Gnawed mountain, Yale dist., B.C. 

The material received for examination consisted of a white 
subtranslucent quartz traversed by thin veinings of molybdenite 
and holding a very small quantity of chalcopyrite. A fair 
average sample of the particular specimen sent was found by 
Mr. Wait to contain, approximately, 7 per cent of molybdenite. 

7. — Silt. A very fine-grained, compacted, yet readily friable, some- 
what argillaceous, siliceous silt, has been found, forming a bed 
immediately overlying a bed of arenaceous clay, at a point some 
ten or twelve miles west of Desbarats, Algoma dist., Ont. 



CHEMIgTBT AND MINERALOGY 71 

Apartiftl analyais, by Mr. Wait, of a sample of this material, 
dried at lOO"" C, showed it to be composed of, approximately, 
— minate grains of siliceous sand 75*0 ; calciam carbonate 15*2 ; 
magnesium carbonate 4*0 ; ferric oxide, trace ; clay 5*8=100*0. 
When moistened with water it forms a somewhat plastic mass, 
which, when dried and burnt assumes a reddish-white colour, is 
tender, and readily fusible at an elevated temperature. 
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MINERAL RESOURCES BULLETINS 

818. Platinum. 859. Salt. 877. Graphite. 

851. Coal. 860. Zinc. 880. Peat. 

854. Asbestus. 869. Mica. 881. Phosphates. 

857. Infusorial Earth. 872. Molybdenum and 882. Copper. 

858. Bffanganese. Tungsten. 913. Mineral Pigments. 



745. Altitudes of Canada, by J. White. 1899. (40c.) 

BRITISH COLUMBIA. 

212. The Rocky Mountains (between latitudes 49^ and 51^ 30'), by O. M. Dawson. 

1885. (25c.). 

235. Vancouver Island. byO. M. Dawson. 1886. (25c.). 

236. The Rocky Mountains, Geological Structure, by R. G. McConnell. 1886. (20c.). 
263. Cariboo mming district, by A. Bowman. 1887. (25c.). 

272. Mineral Wealth, by G. M. Dawson. 

294. West Kootenay district, by G. M. Dawson. 1888-89. (35c.). 

573. Kamlooi)s district, by Ci. M. Dawson. 1894. r35c.) 

574. Finlay and Omenica Rivers, by R. G. McConnell. 1894. (15c.) 
743. Atlin mining district, by J. C. Gwillim. 1899. (10c.) 

939. Rossland district, B.C., by R. W. Brock. 

940. Graham Island, B.C., by R. W. Ells, 1905. (10c.) 

YUKON AND MACKENZIE. 

260. Yukop district, by G. M. Dawson. 1887. (30c.) 

205. Yukon and Mackenzie Basins, by R. G. McConnell. 1889. (25c.) 

687. Klondike gold fields (preliminary'), by R. G. McConnell. 1900. (10c.) 

884. Klondike gold fields, by R. G. McConnell. 1901. (25c.) 

725. Great Bear Lake and region, by J. M. Bell. 1900. (10c.) 

908. Windy Arm, Tagish Lake, by R. G. McConneU. 1906. (10c.) 

ALBERTA. 

237. Central portion, by J. B. Tyrrell. 1886. (25c.) 

324. Peace and Athabaska Rivers district, by R. G. McConnell. 1890-91. (25c.) 
703. Yellow Head Pass route, by J. McEvoy. 1898. (15c.) 

SASKATCHEWAN. 

213. Cypress Hills and Wood Mountain, by R. G. McConnell. 1885. (25c.) 

601. Country between Athabaska Lake and Churchill River, by J. B. Tyrrell and D. B. 

Dowling. 1895. (15c.) 
868. Souris River coal fields, by D. B. Dowling. 1902. (10c.) 
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264. Duck and Riding Mountains, by J. B. T\Trell. 1887-8. (10c.) 
296. Glacial Lake Agassiz, by W. Upham. 1889. (25c.) 
325. Northwestern portion, by J. B. Tyrrell, 1890-91. (2oc.) 

704. Lake Winnipeg (west shore), by D. B. Dowling. 1898. 1 r* i a^,^«.u 

706. " (east shore), by J. B. Tyrrell. 1898. (25c.) / ^^*^ *^«®^^ 
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KEEWATIN AND FRANKLIN. 

217. Hudson Bay and strait, by R. Bell. 1885. (15c.) 

238. Hudson Bay, south of, bv A. P. Low. 1886. (10c.) 

239. Attawapiskat and Albany Rivers, bv R. Bell. 1886. (15c.) 

244. Northern portion of the Dominion, by G. M. Dawson. 1886. (20c.) 

578. Berens River Basin, by D. B. Dowling. 1894. (15c.) 
618. Northern Keewatin, by J. B. Tyrrell. 1896. (30c.). 

787. Grass River region, by J. B. Tyrrell and D. B. Dowling. 1900. (25c.) 
815. Ekwan River and Sutton Lakes, by D. B. Dowling. 1901. (15c.) 
905. The Ouise of the Neptune, by A. P. Low. 1905. ($2.00). 

ONTARIO. 

215. Lake of the Woods region, by A. C. Lawson. 1885. (2.5c.) 
266. Rainy Lake region, by A. C. Lawson. 1887. (25c.) 

266. Lake Superior, mines and mining, bv E. D. Ingall. 1888. (2oc.) 

326. Sudbury mining district, by R. Bell.' 1890-91. (20c.) 

327. Hunters island, by W. H. Smith. 1890-90. (20c.) 

332. Natural Gas and Petroleum, by H. P. H. Brumell. 1890-91. (25c.) 

357. Victoria, Peterborough and Hastings counties, by F. D. Adams. 1892-93. (10c.) 

627. On the French River sheet, by R. Bell. 1896. (10c.) 

678. Seine River and Lake Shebandowan map-sheets, by W. Molnnes. 1897. (20c.) 

672. Nipissing and Timiskamingmap-sheets, ov A. E. Barlow. 1896. (In Vol. X. 80c.) 

723. Iron deposits along Kingston and Pembroke Rv., by E. D. Ingall. 1900. (25c.) 

739. Carleton, Russell and Prescott counties, by R.^V. Ells. 1899 (25c.)(See No. 

739 Quebec). 
741. Ottawa and vicinity, by R. W. Ells. 1900. (15c.) 
790. Perth sheet, by R. W. Ells. 1900. (10c.) 
873. Sudbury Nickel and Chopper deposits, by A. E. Barlow. (In Vol. XIV. 80c.> 

QUEBEC. 

216. Mistassini expedition, by A. P. Low. 1884-5. (10c.) 

240. Compton, Stanstead, Beauce, Richmond and Wolfe counties, by R. W. Ells. 1886. 

(25c.) 
268. M^gantic, Beauce, Dorchester, L^vis, Bellechasse and Montmagny counties, bv 

R. W. Ells. 1887-8. i25c.) 
297. Mineral resources, by R. W. EUs. 1889. (25c.) 

328. Portneuf, Quebec and Montmagny counties, bv A. P. Low. 1890-91. (15c.) 

579. Eastern townships, Montreal sheet, by R. W. EUs and F. D. Adams. 1894. (15c). 
670. Auriferous deposits, Southeastern portion, by R. CThalmers. 1895. (20c.) 

591. Laurentian area north of the Island of Montreal, by F. D. Adams. 1895. (15c.) 
672. Timiskaming map-sheet, by A. E. Barlow. 1896. (30c.) (In Vol. 10. 80c.) 
707. Eastern townships. Three Rivers sheet, by R. W. Ells. 1898. (20c.) 
739. Argenteuil, Wright, Labelle and Pontiac counties, by R. W. EUs. 1899. (25e.) 
(See No. 739, Ontario). 

788. Nottaway basin, by R. BeU. 1900. (15c.) 

863. Wells on Island of Montreal, by F. D. Adams. 1901. (30o.) 
923. Chibougamou region, by A. P. Low. 1905. (10c.) 

UNGAVA AND LABRADOR. 

217. Hudson Strait and Bay, by R. Bell. 1885. (15c.) 

267. James Bay and east of Hudson Bay, bv A. P. Low. 1887-88. (25c.) 
584. Labrador Peninsula, by A. P. Low. 1895. (30c.) 

657. Richmond Gulf to Ungava Bay. bv A. P. Low. 1896. (10c.) 
680. Hudson Strait (south snore) ana Ungava Bay, by A. P. Low. ) 

1898. (15c.) y Bound together. 

713. Hudson Strait (north shore), by R. Bell. 1898. C20c.) j 
778. Hudson Bav, east coast, by A. P. Low. 1901. (25c.) 
819. Nastapoka Islands, Hudson Bay, by A. P. Low. 1901. (10c.) 
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219. Carleton and Victoria cos., bv L. W. Bailey. 1885. (20c.) 

242. Victoria, Restigouche ana Northumberlsjid counties, N.B., by L. W. Bailey 
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(25c.) 

330. Temiscouata and Rimouski counties, by L. W. Bailey and W. Mclnnes. 1890>91. 

(10c.) 

331. Pictou and Colchester counties, N.S., by H. Fletcher. 1890-91. (20c.) 
358. Southwestern Nova Scotia (Preliminary), by L. W. Bailey. 1892-93. (10c.) 
628. Southwestern Nova Scotia, by L. W. Bailey. 1896. (20c.) 

661. Mineral resources, N.B., by L. W. Bailey. 1897. (10c.) 

New Brunswick geology, by R. W. Ells. 1887. (10c.) 
797. Cambrian rocks of Cape Breton, by G. F. Matthew. 1900. (50c.) 
799. (^boniferous system in N.B., oy L. W. Bailey. 1900. (10c.)\t>^.,^j . ., 
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INTRODUCTION. 

This report and the map which accompanies it cover that area 
south of and adjoining the Bow river from the main Rocky Mountain 
escarpment on the west, to include part of range III, west of the 5th 
initial meridian on the east, and extending south to tp. 18, i. e., to a 
short distance south of the south branch of Sheep river. 

Coal had been found in several places within this district and 
natural gas had been found to the north, south, and east of this area 
in the same formations as those within it. So it was decided to study 
these coal and gas horizons in sufficient detail to place their outcrop? 
upon the map and to be able to give geological sections at any desirable 
points. In this way the work of those looking for gas and coal is very 
much simplified and considerable definite information is afforded. 

It has previously been supposed that the Kootanie formation, 
within the mountains, did not extend east of the main Rocky Mountain 
escarpment ; but this season it has been found here, and as this is the 
formation which carries the high grade coals of the Crowsnest pass and 
of the Cascade trough, at Banff and Canmore, the finding of it in this 
area will prove of interest to many, especially as the measures, although 
much thinner than to the west, still carrv several workable seams of 
good quality in nearly every place found, and extend the entire length 
of the map. 

The coal measures in the Judith River and Edmonton are not 
• nearly so easily followed as those of the Kootanie formation, which is 
somewhat narrow and is capped by a very prominent conglomerate, 
forming, usually, the summits of the points and ridges of the district 
in which it outcrops, and in the 300 to 400 feet below which the coal 
seams are always to be found. As this conglomerate can be traced, 
quite easily, from one end of the district to the other, prospecting for 
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8 GEOLOGICAL SURVEY OF CANADA 

this coal is comparatively easy. On the map to accompany this report 
the Kootanie is shown by a plain geological colour, but a section made 
at any point across it will show several coal seams. The coal outcrops 
of the Edmonton and Judith River are indicated by a heavy red line ; 
many more may be found, however, than those shown. 

The coals of the Judith River are of a slightly higher grade than 
those of the Edmonton, and the quality, in either formation, goes up as 
the mountains are approached. This is caused by the pressure due to 
the folding and twisting of the rocks, which will even, at times, cause 
a considerable variation in the same seam in a few feet. The Kootanie 
coals are found as anthracitic coals, semi-anthracites, or bituminous 
coals, according to the amount of local pressure. At one place on the 
south branch of Sheep river one of these seams, in a tight fold, has 
been altered to an impure graphite. The Edmonton* coals are all 
lignites or lignitic coals. A few samples collected give evidence by 
analyses of being the latter. 



COALS. 

Kootanie Coals. 

The Kootanie coal measures outcrop all around the Moose Moun- 
tain ridge; f-om Gleasons Meadow, along the east side of the ridge 
through Gleason and Lower Camp; along the northwestern and 
eastern slopes of Coxcomb mountain, near its summit, and thence to 
the north end of Forgetmenot ridge; on Jumpingpound creek, north 
of Coxcomb mountain; on the south branch of Sheep river north of 
HofiFmann mountain; and in a few other places, as shown on the map 
to accompany this report. 

At the head of Bragg creek, near the old Thome mine, which is 
situated on the N.E. J of sec. 8, tp. 23, R. VL, west of the 5th meri- 
dian, a section was measured from the conglomerate at the bottom of 
the Dakota to the Palaeozoic. The Thorne mine was worked for the 
disseminated iron pyrites in the Fernie shales. The iron occurs here in 
blossoms quite thickly distributed, but of no present economic value 
whatever. These black shales are quite calcareous in places, and on 
one of the weathered dumps of the old mine workings were found a 
great number of specimens of guards of Belemnites, which were ver\- 
helpful in determining the horizon of this formation. This mine has 
long since been abandoned, but the remains of an old road still exist, 
corduroyed in places, up to the old cabins just below the mine workings. 
The coal measures are very plainly seen on the north side of the creek 
opposite the mine, but, although deeply covered by wash the seams 
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appear less disturbed just above it, where the following section was 
measured: — 

Feet. Inches. 

Dark brown shale 1 

Coal 1 6 

Brown shale 42 

Sandstone 7 3 

Brown shale 3 6 

Dark coarse sandstone 22 

Sandstone and shale 15 6 

CoaL • 1 6 

Gray sandy shales 2 3 

Coal 3 7 

Dark giaj' shales •S 3 

CoaL 1 10 

Dark brown sandstones and shales 21 

Coal 2 3 

Dark sandstones and shales 73 

Coal 8 2 

Brown coarse sandstones 24 

Coal 6 10 

Dark coarse shales 4 3 

Dark blue shales 9 

Shales and sandstones 23 

Brown prominent sandstone bed 63 

Total thickness of Kootanie 344 8 

Total thickness of coal 25 8 

Dark Femie shales 195 

An average outcrop sample of the eighteen-inch seam in the above 
section, gives: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

1.86% 19.23% 76.07% 2.84% 

An average outcrop sample of the seven foot, six-inch seam, north 
of the creek, opposite the mine, gives : — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

1.17% 13.54% 69.77% 16.52% 

An average outcrop sample of the six foot, ten-inch seam in the 
above section, gives: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

2.74% 18.62% 75.52% 3.12% 

These analyses were made by Dr. Hoffmann, of this department. 
Concerning the last sample, he also says: — 

"Structure, somewhat coarse lamellar, made up of irregularly 
alternating layers of grayish-black, somewhat bright and dense, jet- 
black coal of brilliant lustre, with an occasional interposed film of 
mineral charcoal, contorted, shows slickensides in an eminent degree, — 
compact; firm; fracture, irregular; powder, brownish-black; it com- 
municates a pale brownish-yellow colour to a boiling solution of caustic 
potash." 

As the above measures cross the creek bottom the coal could be 
conveniently mined to advantage by tunnels run in on seams at con- 
venient levels above the creek. 
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Elbow River. 

Near the top of Forgetmenot ridge, half a mile north of the Elbow 
river, the following seams were measured, but others may be there as 
the section was rapidly made. Considerable work would be here 
required to get a perfectly accurate and complete section: 

coal seam 



1 " 


1 ** 


2 coal seams. 


each 


1 coal seam. 




1 " 


■* 


1 ** 


1 " 




each 


1 coal w^amr 




1 ** 




Total 



Feet. 


Inches. 


5 


4 


2 


6 


4 





2 





1 


2 





11 





10 





9 





8 





7 





6 



21 11 

An average outcrop sample of very badly weathered coal was 
taken from the five foot, four inch seam in the above section, and 
gives: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

6.68% 20.68% 64.71% 7.93% 

The measures outcrop equally well on both the north and 
south sides of the Elbow, and the outcrop could easily be traced to 
the river level where it could be definitely fixed with a small amount 
of work, thus affording favourable points for mining by driving in on 
the coal at convenient levels above the river. 

South Branch of Sheep River. 

The Kootanie formation outcropping along the eastern side of 
Lower Camp on the south branch of Sheep river is somewhat narrow, 
and the coal is of less importance than at many other localities visited 
this season. This is due, to some extent, to the extensive fault run- 
ning north and south, just east of the measures here, which, in all 
probability, cuts off part of the originally exposed formation. A 
slope with a very low angle of dip has been run on a three foot seam 
in these measures for a considerable distance, the entrance to which is 
just above the wagon road running up this river. This is the best 
seam noticed here. An average outcrop sample analysed by Dr. 
Hoffmann, yielded: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

0.69% 19.98% 73.12r^ 6.21% 

The sample was taken from the surface as the slope was filled 
with water. 

These same measures also outcrop on the north side of Hoffmann 
mountain, farther up the river, and in the river banks below it. At 
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one place here the coal was so much squeezed and the seams so irregular 
that they vary from a few inches to several feet, in almost the same 
distance. The coal of one seam has been so altered that in a tight 
part of a fold it has been altered to an impure graphite. 

Farther up the river, about a quarter of a mile, where the coal 
again appears, one seam about three feet six inches wide was noticed, 
which, for some distance at least, is quite regular. An average outcrop 
sample was analysed by Dr. Ho£Fmann, giving: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

0.53% 14.99% 64.66% 19.93% 

**It yields by fast coking, a compact, firm, coherent coke." 
Places could likely be found here where this coal could be profit- 
ably worked if there was a demand for it, especially' as there is a good 
wagon road up this far. 

Coxcomb Mountain. 

Near the top of Coxcomb mountain the Kootanie coal measures 
outcrop for some distance, but a complete section was not seen. There 
appear to be, however, at least four or five seams, and some may be 
of workable width, but those seen were only thirty-six, twenty-three 
and nineteen inches, respectively. 

An average outcrop sample of the thirty-six inch seam, analysed 
by Dr. Hoffmann, shows it to be an anthracitic coal and gives: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

1.64% 14.26% 82.01% 2.09% 

But since the measures outcrop in so many places, at all elevations 
from the level of Jumpingpound creek, below, to the mountain sum- 
mits on both sides of it, and along it for about four miles and south of 
Jumpingpound mountain, as shown on the map, there is a likely chance 
of finding quite accessible points at which the seams are of sufficient 
width and regular enough to be economically worked ; since the quality 
of the coal itself is good. Where the measures outcrop along Jump- 
ingpound creek to the north of Coxcomb mountain no seams were 
noticed over a few inches in width. Several feet of carbonaceous 
shale outcrop, however, in one place. 

Where the Kootanie formation outcrops, on a branch of Lusk creek 
running into it from the east, only the upper part of the formation is 
exposed, and as the dips here are about flat whatever coal exists is 
below the surface. 

There is no reason to suppose that the places where the coal was 
measured are better than others. They were simply convenient places 
where the seams could be measured without much digging being 
necessary. There was no point along the Kootanie outcrop where any 
considerable portion of the formation was exposed that coal was not 
seen if search was made. 
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P. Burns' Coal Basin. 

Just inside the first limestone range, at the head of the south 
branch of Sheep river, is a Cretaceous trough containing a condderable 
amount of coal. This was not followed far south of Sheep river, 
although it appears to run some distance in this direction toward 
Highwood river. The Kootanie rocks which carry the coal here are 
very similar to those outside the mountains, but are very much thicken 
The P. Bums' coal property includes the southern part of that portion 
of this basin shown on this map. Here the Cretaceous exists in the 
form of a very rugged line of hills, almost as much so, in places, as the 
Palaeozoic mountains on both sides. 

Lying immediately on the Umestones are 200 to 300 feet of fine- 
grained quartzites varying in colour from almost pure white to a light 
gray. Next above these are some very dark, almost black, shales. 
Above these again are, the Kootanie rocks, which extend from near 
the river level to the summits of the mountains. These hills extend 
along the valley in a northwesterly direction for about four miles from 
the main workings, when they rapidly begin to disappear, and from 
there to the northern end of the trough only the lower rocks still exist, 
the upper coal-bearing strata having been eroded away. 

A section was made up one of the gulches where work has been 
done on the coal, but as it was hurriedly made there may be more seams 
than those noticed, as parts of the section* were covered by drift. But 
all the seams that were exposed, or have been opened up at all, are 
included in the following, except three narrow ones from one foot to 
three feet in thickness, which were seen a few hundred feet above the 
section measured and some considerable distance apart. This section, 
as all others in this report, is given from the top down : — 

Feet. Inches. 

Sandstone 

Coal 10 

Sandstones 39 — 

Coal 1 4 

Sandstones and shales 322 

Coal 1 2 

Brown sandstones and shales 106 

Coal 2 

Dark coarse sandstones and dark shales 45 

Coal, v&ry clean 1 8 

Brown sandstones with very little shale 193 

Coal, dirty seam 2 10 

Dark coarse sandstone, with few feet of shale. . 310 

Coal, good 2 

Sandstones and shales -. 80 

Coal, very good clean regular seam 10 4 

Brown sandstones and shales 427 

Coal, with two feet of shale, two feet from hanging 

wall 9 6 

Brown sandstones and shales 76 6 

Coal, good clean seam 8 8 

Brown sandstones 

Total of coal 38 4 
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Edmonton and Judith River Coals and Lignites. 

Bow River. 

A seam of good lignite outcrops on the Bow river opposite the 
mouth of Coal creek (S.E. }, sec. 13, tp. 26, R. V.), but as the mine 
workings are now all caved in a section could not be seen; it appears, 
however, to be quite regular ^d of sufficient width to work near the 
river, but becomes very irregular and broken, up the creek. The 
horizon is probably near the base of the Edmonton. The seam is 
well exposed on the north bank of the river, just at the mouth of Coal 
creek, and at several points within a mile from the river. At the last 
point seen farthest from the river (S.W. }, sec. 24, tp. 26, R. V.), the 
seam is only three feet wide with ten inches of clayey parting near the 
centre. Considerable work has also been done here, being locally 
known as the Cochrane property. The workings on the south side 
of the river are known as the **Vaughan coal," *'Mitford coal,*' or 
••Merritt coal." 

Mr. J. B. Tyrrell has published in the Annual Report of this Depart- 
ment in 1886, the following section of the "Vaughan coal" property, 
furnished Dr. G. M. Dawson, by Mr. Vaughan; also the coal analyses 
given below, furnished by Dr. Hoffmann, of this Department : — 

Feet. Inches. 

CJoal 1 

Black shale 2 9 

Coal 1 6 

Clay 4 

Coal 2 6 

CUy 2 

Coal 2 7 

From the north side of the Bow river : 

Water. Vol. oonib. matter. Fixed carbon. Ash. 

4.93% 27.22% 52.54% 15.3% 

From the south side of the Bow river : 

4.41% 40.32% 48.27% 7.00% 

A one foot seam outcrops on the north bank of the Bow midway 
between the Railway bridge at Mitford and the mouth of Coal creek, 
or Grand Valley creek, as it is locally called. 

On Mr. McPherson's place are several narrow seams of good firm 
lignite from six to eight inches wide : 

S.W. J, sec. 16, tp. 2(>. R. V. 
S.W. }, sec. 15, tp. 26, R. V. 

An eighteen inch seam of somewhat powdered lignite outcrops 
on the south bank of the Bow river opposite Radnor; also a seam, 
possibly the same one, of soft shaly coal is exposed on the east bank 
of Ghost river. (S.W. }, sec. 24, tp. 26, R. V.) 
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• 

A good clean-appearing seam of coal, six feet six inches wide, 
which has been worked to some slight extent by the Indians, outcrops 
on the Stony reserve, about, three and a half miles northeast of the 
eastern end of Chiniquy lake. The coal dips to the west at about 30°, 
and has sandstone walls, with a few inches of mining next the foot 
wall. There is very heavy wash and drift here on all sides, so that 
little of the formation is exposed, but from what little can be seen 
the indications are very favourable foPthe economic working of this 
coal. 

Dr. Hoffmann, of this Department, gives the following description 
of a sample from this locality, received from Mr. W. Pearce:— ^ 

*'It has a crumpled, laminated structure, shows slickensides ; is 
moderately firm; colour, grayish-black to black; lustre, resinous to 
vitreous; fracture,' irregular; powder, black with a faint brownish 
tinge; it communicates a faint brownish-yellow colour to a boiling 
solution of caustic potash.*' 

An analysis by fast coking gives : — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

1.26% 41.30% 48.60% 8.84% 

'* This is a true coal and yields, by fast coking, 57.44 per cent of 
compact, firm coherent coke." 

Another two and a half foot seam of very similar appearing coal 
was seen about half a mile southeast of the above. No work had been 
done here and it is quite possible that other seams may exist in this 
vicinity. 

Jumpingpound Creek, 

On F. H. Towers* place (N.W. }, sec. 19, tp. -'5, R. IV.) are several 
seams of very good lignite. One is four feet, six inches thick; one is 
fourteen inches, and there are a number from six inches to one foot in 
thickness. The two best seams make a very good domestic fuel and 
have been used locally to quite an extent. Difficulty in getting men 
who understand mining to work this coal has interfered materially in 
its development. 

An average outcrop sample of this coal gives : — 

Wat<?r. Vol. comb, matter. Fixed carbon. A.sh. 

6.0% 52.1% 35.2% 7.7% 

This is, in all probability, of the same horizon as that at Coal creek, 
farther north. 

A coal horizon was also recognized on Jumpingpound creek about 
one and three-quarter miles east of the mouth of Sibbald creek, which 
may be the same as that northeast of Chiniquy lake on the Stonv Indian 
reserv^e. Onlv two verv narrow seams, two to three inches thick, were 
noticed here ; but coal was mined at this point a few years ago, so that 
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the seams which were worked have either pinched out or are covered 
over by a considerable amount of clay and dirt which has recently slid 
over the river bank here. 

Elbow River, 

A seam of coal, two feet six inches wide, outcrops in the north 
bank of the Elbow river (sec. 19, tp. 23, R. IV.), but the formation is 
nearly all somewhat deeply covered here for a considerable distance 
and very little bed-rock is to be seen. 

Another seam, approximately two feet six inches wide, outcrops on 
sec. 33, tp. 22, R. v., in the south bank of the Elbow river. This is, prob- 
ably, at the same horizon as the seams on Bragg creek to the north. 

Bragg Creek. 

* 

Two seams of coal outcrop in the south bank of Bragg creek, sec. 7, 
tp. 23, R. V. Considerable work was done here a number of years ago, 
but all the works are now completely caved in. The following section 
was measured in the bank of the creek, but as there is very Uttle out- 
crop either above or below this for some distance there may exist more 
coal than was seen. 

Shales. Feet. Inches. 

Coal 2 6 

Bituminous shales 2 . 6 

Sandstone ..* 6 

CocH 1 6 

Sandstone 



• • 



An average outcrop sample, analysed by Dr. Hoffmann, gives : — 

Wat«r. Vol. comb, matter. Fixed carbon. Ash. 

9.31% 35.597c 41.72% ' 13.38% 

South Branch of Fish Creek. 

On the northwest J, sec. 7, tp. 22, R. III., are several seams of 
lignite known as "Shaw's coal." One tunnel was run over 180 feet on 
a seam here averaging about two feet in thickness, but it is very irregular 
and pinched down to a few inches in several places. An analysis of an 
average outcrop sample of this, made by Dr. Hoffmann, gives: — 



Water. Vol. comb, matter. Fixed carbon. Ash 

3.76% 33.91% 56.37% 5.90 



r/ 



There are other narrower seams here, — one is eighteen inches, and 
several vary from two to six inches. 

On the northeast }, sec. 4, tp. 22, R. III., is a seam of lignite having 
a varying thickness of from two inches to three or four feet. The general 
dip is about flat, but the formation is somewhat irregular and undulat- 
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ing. There is an old caved-in tunnel on the north bank of the creek, 
showing that coal was mined here at one time. On the south side of, 
and up the creek 200 to 300 feet, is a seam, probably the same one. 
This property is known as ''Patterson's coal." 

North' Branch of Fish Creek, 

On the south bank of this creek and 400 or 500 feet from it, S. W. J, 
sec. 21, tp. 22, R. III., are a number of old mine workings, all now 
caved in or full of water. 

The following section was obtained in one place near an old shaft : — 

Feet. Inches. 

Coal H 

Shale 6 

Coal 3i to 4 

Shale 4to6 

Coal 1 6 

The dips are here about perpendicular. 

This is known as "Gansby's c^oal" and is the most valuable of 
these Fish Creek coal properties, which are all of the same horizon and 
should prove of considerable importance. These coals seem to be at 
the same horizon as those at Lineham P. O. on the south branch of 
Sheep river and at Mr. Towers* place on Jumpingpound creek. 

South Branch of Sheep River. 

On the S.E. J, sec. 30, tp. 19, R. IV., is a seam over seven feet in 
thickness of very good appearing coal. An average outcrop sample, 
analysed by Dr. Hoffmann, gives: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

2.50% 35.88% 56.64%, 4.98% 

There are also several narrower seams here of only a few inches in 
thickness. 

On the S.W. J, sec. 29, tp. 19, R. IV., occur several seams of coal 
a few feet apart. Two were noticed from five to six feet in thickness, 
and five from two to four feet. There are also two old tunnels that 
are entirely caved in, preventing an examination of the seams they 
have opened up. Below this point and within a distance of about 
three miles, a number of seams from a few inches to three feet outcrop, 
and there are probably others which were not seen. These measures 
are somewhat irregular in places, but regular points may be found. 
On account of the steep, high banks, and the high hills to the south, 
good facilities are offered for prospecting and mining. 

An average outcrop sample of the five foot seam above, analysed 
by Dr. Hoffmann, gives: — 

Water. Vol. comb, matter. Fixed carbon. Ash. 

2.16% 34.65%, 56.42% 6.77% 
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The Sheep Creek coals here are in the Judith River formation and 
the analyses show; them to be true coals and of a better and higher 
grade than the Edmonton lignites and some of the Judith River coals. 
There is also a good wagon road along the river here, making them 
quite accessible, and they should prove of considerable value in the 
near future. 

Mr. D. B. Bowling has written a paper entitled ** Notes On the Util- 
ization of the Poorer Grades of Coal and Slack," which is published in 
Vol. IX of the Journal of the Canadian Mining Institute for 1906, and 
which shows the great advantage of utilizing gas produced direct from 
coal instead of burning coal in the ordinar>'^ way. This interesting, 
valuable, and comprehensive paper deals with the results of some ex- 
periments conducted by the United States Geological Survey Depart- 
ment with different coals on an ordinary steam engine. It was found 
that it required 3.58 pounds of the best Crowsnest coal to produce one 
horse-power with this engine, and only i . 68 pounds of Edmonton 
lignite when reduced to the gaseous form. Similarly it required 3.71 
pounds of Blairmore coal, used in the ordinary way, and only 
1. 7 1 pounds of Lethbridge coal when reduced to the gaseous form. 
This shows that by producing gas from the coals and using it, ordinary 
lignites are twice as efficient as the best bituminous and semi-anthradte 
coals, burned in the ordinary way. This will open up a great market 
for the lignites of western Alberta, where the coals can now be so econo- 
mically used. All who are interested in this subject would, I am sure, 
find the above mentioned paper by Mr. Bowling of great interest. 

NATURAL GAS AND OIL. 

There are several likely gas horizons in this district, any or all of 
which may be gas-producing at favourable points. Medicine Hat gas 
comes from about the middle of the Belly River or Judith River forma- 
tion; Langevin gas comes from the same horizon; the Cassils gas is 
from a higher horizon, just at the bottom of the Pierre. There is also 
a likely horizon at the bottom of the Edmonton, and one higher in the 
same formation. Gas or even oil may be found in the Lower Dakota 
or Kootanie as well, — the Tar sands, found in the Athabaska river, 
probably correspond to the Dakota. 

Though these are the probable horizons at which gas may be 
found, it can only exist in quantities of economic value in favourable 
'places. As gas and oil are very light they tend to rise until stopped by 
some imperv^ious strata. It is only where the rocks are arched 
up in anticlinal form that gas can accumulate; if the rocks are flat, 
broken, or have a tendency to synclinal form, the gas escapes. In 
boring, other things being equal, it is, of course, desirable to operate 

2 
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in some valley or other low point so as to get as near to the gas hori- 
zon as possible before commencing. The most suitable places are 
generally along river valleys. 

In the western part of the area studied this season the formations 
are very liable to be too much broken to hold any great accumulations 
of oil or gas, but along the eastern part of the district conditions for 
boring are favourable in many places. From the map, sections, and 
descriptions of the area, the anticlinals can be very closely located and 
approximate depths calculated to any of the horizons at almost any 
point on the map. 

GENERAL DESCRIPTION OF THE DISTRICT. 

East of the area described in this report the country is quite open 
in most places, and suitable for ranching purposes, but to the west 
it rapidly becomes more and more rugged and heavily timbered until 
the main Rocky Mountain escarpment is reached, near the western 
edge of the sheet. These limestone mountains and their outliers, the 
Moose and Forgetmenot ridges, have very little timber at all, being 
much too rugged, except in the valley bottoms and for a short distance 
above them, to support a growth of trees of any kind. 

The valley of the Bow river, to the north of this district, is wide, 
low and open to the mountains and resembles the country to the 
east. But immediately to the south of this prairie-like valley the 
country commences to be more or less timbered, the timber continu- 
ing to increase towards the south as it does towards the west, until 
at the southwest corner of this area, along the south branch of Sheep 
river, east of the mountains, the country is so densely covered with 
both standing and fallen trees that it is almost impossible to travel 
over the hills sufficiently to do either geological or topographical work. 
There are wagon roads up some of the main rivers for a distance, but 
it is the Indian hunting trails that are chiefly used by persons wishing 
to travel through this district. 

We travelled from Morley down to Sibbald creek, over the Indian 
trail running just east of Chiniquy lake. In dry or frozen seasons 
this is a very fair pack trail, but at other times there are a number of 
somewhat bad muskegs to be encountered. The hills to the south 
of Chiniquy lake and around Sibbald creek are about three-quarters 
covered with small trees, chiefly jackpine, spruce, poplar and aspen, 
but they are not thick enough anywhere to make walking difficult. 

There is a very fair wagon road from Sibbald *s cabins on Sibbald 
creek down Jumpingpound creek to Jumpingpound P.O. On account 
of a few muskegs, however, loaded wagons would not be able to travel 
parts of this road in wet seasons. 
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The low hills to the south of this road and along its western portion 
are mostly covered with small evergreens, the growth in places being 
quite thick, but, to the north and east, for a short distance, the trees 
are chiefly poplar and willow. East and north of this again is the open,- 
roUing, grazing country, which is almost prairie. The hills just north 
of Springbank Reservoir site are cov^d with a thick growth of poplar 
and willow, and the muskegs to the south of it are the most dangerous 
in the district. 

All the valleys here contain considerable areas of muskeg which 
are generally covered only by grass or underbrush, making it dangerous 
for stock except in dry or frozen seasons. Generally these muskegs 
are over the soft, dark shale formations, but sometimes they merely 
indicate flat dips or low synclinal folds. One such muskeg valley 
exists about two miles east of Pine Top and North Bragg. 

We followed the trail again up Jumpingpound to the liead of the 
creek, for which distance the trail is well travelled and continues along 
the creek bottom most of the way to its head, where a few more small 
muskegs were encountered. The valley is rather narrow most of the 
way and the hills on both sides are fairly high and somewhat rugged, 
and are over half timbered with green timber, — jackpine and spruce 
chiefly, with some poplar and aspen. There is also a considerable 
amount of small dead timber, both down and standing. 

Within a mile or so of the head of the creek there are two or three 
miles of thick, dead, standing timber along the trail, but from here to 
Canon creek, the country on both sides is densely covered with ever- 
greens. There are no big trees in this part of the country. 

The Moose Mountain ridge, as seen in the distance, consists of 
bare, rugged, limestone mountains. Coxcomb mountain and the high 
ridge running thence south to Forgetmenot ridge are also bare and 
somewhat rugged. The tops of the high hills north of Coxcomb moun- 
tain and across Jumpingpound creek from it are bare of timber in most 
places. Most, of the hills to the north and south of Canon creek, west 
of the Moose Mountain ridge, are densely wooded with chiefly jackpine, 
fir and spruce. This country had been mostly burned over a number 
of years ago, and the timber, which was very thick, has all fallen, and 
the new growth is very thick and is now quite a size, so that between 
the down and standing trees it is almost impossible to get over some 
of the hills at all. 

The valley of Canon creek is wide, and consists, to a great extent, 
of gravel bars, showing that the creek is subject to great floods. It 
flows through a deep canon, through the limestone of the Moose moun- 
tains, and from there it continues in somewhat of a canon to its mouth. 
This creek is very peculiar in that, although a large creek at all times, 
there is no water to be seen, except at flood times, in its bed for about 

2i 
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three miles from its mouth, — the water all running under the gravel 
for this distance. The trout which go up in high water are, therefore, 
kept in the deep holes in the canon above, which afford the best trout 
fishing discovered in the whole country. 

The survey was continued south along the Indian himting trail 
to the Elbow river, travelling abo^p half the distance through muskegs. 
The coimtry on both sides is nearly all covered with evergreens of 
medium size, — with the exception of the summit of the ridge, con- 
tinuing along east of the trail, which is rugged and free from trees of 
any kind. A Une of small round green hills continues all the way from 
Canon creek to the Elbow river, the trail being on the west of the first 
two, but to the east of the rest. 

The river bottom of the Elbow is wide in places, being a quarter 
of a mile, and is nearly altogether gravel bars, at low water, showing 
that the river is particularly subject to seasons of heavy floods. 

The trail continues south and west up the river, following the 
river bottom, and crossing and recrossing a number of times, until the 
limestone mountains are reached. The low hills between this part 
of the river and the mountains are mostly covered by evergreens; 
the ridge to the east, however, is high and timbered to near the summit, 
which is open. The part of the trail going up the Elbow river through 
the first limestone range to the Kootanie trough to the west is very 
rough and steep in many places, and passes through considerable 
timber, which, however, does not extend very high up on the sides of 
the mountains. 

On reaching this trough the trail turns southeast to the head of 
the south branch of Sheep river and follows down it five or six miles, 
then crosses the ridges to the west and continues south to the High- 
wood river. This part of the trail south of the Elbow river has not 
been used much of late. The valley is quite open, except for a few 
shrubs and some underbrush. The northern part of this Kootanie 
basin consists of low rolling hills for about two miles south of the 
Elbow, but south of this it rapidly becomes more mountainous and 
for several miles is a very high and rugged ridge, almost as much so 
as the Palaeozoic ranges on each side. 

A trail also goes up the Fisher branch and turns south to the Elbow 
again, as shown on the map. It is somewhat rough but we took horses 
over it without much trouble. The river bed is wide, flat and gravelly 
most of the way, as it is farther east. There is, however, a deep narrow 
canon about a mile long and about four miles from the mouth of this 
branch of the Elbow, which has a good well-blazed trail to the south 
of the river, cut around it, — both ends of the cutting being well blazed 
on the river. As the timber is very heavy here a great deal of work 
would be necessary to get around the canon only for this trail. For 
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the rest of the way, as far as this trail is marked on the map, horses 
can travel along the gravel bars at low water. The timber is heavy 
on both sides most of the way and some cutting has been done in 
several places, which is a considerable help to travelling. After leaving 
the Fisher bfanch the trail turns south and is well marked and easily 
followed to the Elbow river again. 

Another trail continues down the Elbow to the mouth of Bragg 
creek, but as this follows the river bars and low benches for a great 
part of the distance, and crosses the river a number of times* it can 
only be used at seasons of very low water. 

The Forgetmenot ridge, as seen from the Elbow river, is very 
prominent, the eastern part being limestone, the top of which is quite 
wide and open, particularly to the south of the river for a few miles. 
The summit of the ridge is along its western side and is a somewhat 
narrow ridge formed by the conglomerate which overUes the Kootanie 
coal measures. Between the Forgetmenot and Moose Mountain ridges 
the country to the south of the river is low and quite open for three 
or four miles, but to the north it is somewhat more roUing and is thickly 
timbered with evergreens. 

The Moose Mountain ridge, which is also composed of Palaeozoic 
limestones and quartzites, is quite rugged and its hills tower above 
those of the surrounding country, making them a very prominent 
feature of the landscape. Just along the Elbow, however, it is not 
so high and wide as farther north along Canon creek, where its hills 
are about as high and rugged as those of the main RockieSf 
/ Prairie Chicken creek flows through a caflon several hundred 
feet deep for over two miles from the river, and other smaller creeks 
in the vicinity are somewhat similar, so that this, combined with the 
heavy timber both down and standing wherever the hills are not too 
rough for its growth, makes work here somewhat difl&cult. East of 
the Moose Mountain ridge the country on both sides of the river is 
low and rolling, becoming more so towards the east. For four or five 
miles the hills are all densely covered with small green timber, but 
farther east the spruce and pine gradually give place to poplar, asp)en 
and willow, and the country becomes more open, especially to the 
north of the river. For about two miles west of the mouth of Bragg 
creek the trail practically follows the gravel bars of the river bottom, 
so that it would be difficult for unshod horses to travel over this trail. 

There are some quite extensive hay meadows for two or three 
miles along the north bank of the Elbow near the western side of range 
V. These are not used by anyone, are not too wet, and would be valu- 
able if easier to reach. However, during the dry months a wagon could 
easily drive to them by following the wagon road from Robinson's 
cow camp on the north branch of Fish creek, up to about a mile west 
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of the Sarcee fence, then going north to the Elbow river over a level, 
open piece of country and from there following up the wide level river 
flats. Along this part of the river the watef is low enough in the sum- 
mer months to allow a person to drive across it safely and easily at 
almost any point. It would be difficult, however, to take a wagon up 
the Elbow by following the river from the mouth of Bragg creek. 

There are also valuable hay meadows north of Bigmeadow, to 
which the wagon road up the north branch of Fish creek is built, but 
the hay is cut here every year. 

There was formerly a wagon road also up Bragg creek to the Thome 
mine at its head, but now, with the exception of about the first 
two miles, it is only a trail and hard to find, at that, in most places. 
There is a particularly bad muskeg about three miles from the mouth 
of the creek, but this is avoided by following the creek bottom for a 
short distance. It is quite open on both sides of Bragg creek for about 
four miles from the Elbow, except for a few patches of poplar, willow, 
&c., here and there. Long grass grows everywhere and it is particu- 
larly suitable for ranching here, except for the muskegs; however, cattle 
seem to avoid them fairly well, as a rule. The only safe times for 
rounding up the stock, though, are in the early spring and late autumn 
when the ground is frozen. This is the western edge of the ranching 
coimtry here. 

North Bragg is quite open as is also South Bragg opposite it ; 
but most of the country to the west of this is densely wooded 'with 
pines, spruce, &c. There is very Uttle'poplar or wiUow in this vicinity. 
For about two or three miles east of the Thome mine there is some 
fairly valuable timber, the growth being very thick and the trees being 
larger than seen in most places this season. 

Another trail from Morley crosses Jumpingpound creek near the 
Springbank Reservoir site. This far it is good ; but from here the In- 
dians generally travel south through the muskeg valley west of James 
Greyson's to Bragg creek. To persons not perfectly familiar with the 
trail it is much better to take the wagon road shown on the map, pas- 
sing through Mr. Greyson's place to the Elbow river and thence south 
as shown. The Sarcee reserve was fenced on all sides with barbed wire 
fencing this summer and, as there are gates only on the main wagon 
roads, the trails go around the outside of the fence now. From the El- 
bow river to the south branch of Sheep river this is a good, well travelled 
trail and easily followed. 

The hills for three or four miles east of Bigmeadow are about two- 
thirds covered with a thick growth of poplars, aspens, and willows. 
Robinson and to the east is somewhat more open. Topknot and Big- 
meadow are only partially covered with trees, these, however, being 
nearly all evergreens. The hills to the north of this portion of Fish 



MOOSE MOUNTAIN DISTRICT OF SOUTHERN ALBERTA 23 

creek are low and rolling; but to the south of the creek the country is 
much rougher and the hills much higher and more rugged and much 
more heavily timbered. Practically all the trees are evergreens to the 
south of the portion of this creek shown on this map. Rock Point, 
and the hills for four or five miles to the east, rise quite abruptly from 
the south bank of the creek, forming quite a contrast to the low, flat 
country to the north. The valley of the south branch of Fish creek 
west of the end of the wagon road continues to be wide, low, and flat 
in many places, but is often covered with trees and underbrush and 
there are a few muskegs, making it difl&cult to travel with horses. 
Portions of it, however, are quite open, and with the wide open valley 
running up to the Elbow, just west of Topknot, might be valuable for 
ranching purposes. 

From the mouth of Fisher creek good wagon roads (see map) run 
up to John Quirk's place, which is the farthest ranch up the river. 
This valley is particularly adapted to ranching, having extensive hay 
meadows, and the valley itself being somewhat wide and the surround- 
ing hills low and only partially covered with poplars, aspens, &c. But 
what is most noticeable is that no muskegs were seen; the valley 
appears to be free from them. A wagon road also runs up Ware creek, 
locally known as Sinnot creek, to south of Sinnot 2. The valley of this 
creek to the end of the road is wide and open ; but above this it becomes 
narrow and heavily timbered, chiefly with evergreens.- The hills to 
the south of this creek up to Gleason creek are thickly covered with 
timber, chiefly spruce and pine, there being no open places except some 
patches on Gleason, which are too rocky for plant growth. The 
upper parts of Sinnot i and Sinnot 2 are sparsely covered with 
poplar, the surrounding valleys being completely covered with poplar 
interspersed with fallen spruce and pine. From here along Death's 
Head ridge, the pine and spruce growth increases, though it has nearly 
all been recently burned over and much of the timber is down. Death's 
Head itself is quite open. Along the south side of Ware creek there 
is also considerable poplar and aspen. The south side of the ridge 
running from Death's Head to Volcano, also of ridge from Volcano to 
Allsmoke and Gleason Meadow has been burned over, and a young 
growth of pine now covers it here and there. Nearly the whole country 
west of Gleason and Missing Link to the Rocky escarpment is completely 
covered, and generally thickly and heavily covered, with evergreens. 
The top of Ware Head, however, is a high rocky summit several hundred 
feet above anv timber. 

The trail running up Ware creek and down Gorge creek to the 
south branch of Sheep river is a ver\' fair one except in wet seasons, 
when the muskegs at the head of Ware creek might give some trouble. 
The greater part of the hills to the south of that portion of the north 
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branch of Sheep river from the mouth of Ware creek to south of Mesa 
Hill is heavily wooded, there being more evergreens than poplar and 
aspen. The northern side is only sparsely covered here and there with 
chiefly poplar. Mesa Hill, Lowndes, and those hills to the east and 
north, and the valleys in between them, are covered with a dense growth 
of spruce, pine and poplar, except the summits of the hills, which are 
quite open. From about a mile west of Mesa Hill following along the 
south side of Barwell ridge and west to Nichi the country is mostly 
heavily covered with spruce and pine; towards the east, however, are 
some poplar and willows close to the river. The top of Nichi is burned 
over and is quite open. On the south side of the river the hills have 
a comparatively thin growth of pine, beginning about two miles east of 
AUsmoke, but that portion west of Mesa Hill has been partially cleared 
by fires. The northern slope of Alismoke and the countr>'^ from there 
to the limestone is thickly timbered, chiefly with pines. The greater 
part of the valleys of Threepoint and Volcano creeks is densely wooded, 
but the muskeg, and the country west of the head of Threepoint creek 
west to the Elbow river, is quite open. 

The trail from John Quirk's place up the river to the mouth of 
Muskeg creek is very good, but above this there were no signs of any one 
having travelled this way for years. In a place or so parts of an old 
trail could be seen, but the great amount of fallen trees would have 
necessitated five or six miles of heavy cutting to have got horses 
over to the E bow river this way. North of Death's Head the river 
valley narrows up considerably, and at the mouth of Muskeg creek it 
becomes a gorge with almost perpendicular walls and remains so up 
to the falls, — just below which the gorge is 390 feet deep and is about 
the same in several other places. Above the falls for about a mile the 
banks of Threepoint creek are steep, grassy slopes, partly covered with 
timber. West of Nichi the valley again closes in and deepens and a 
canon with sides chiefly of limestone talus extends through the Forget- 
menot ridge. 

A good wagon road, except in very wet seasons, goes up the south 
branch of Sheep river to the logging camp north of Hofl^mann mountain. 
From here a good pack trail continues up the river to connect with the 
trail running south from the Elbow river, west of the first limestone 
range of the Rockies. Going through this most easterly range of the 
mountains proper the trail is very rough, crossing the river a number 
of times. 

Sheep river Hows through what is practically a canon 50 to 300 
feet deep nearly the entire distance from the mouth of Macabee creek 
west to the logging camp, above mentioned, and as nearly all the creeks 
running into it have formed canons near the river as well, travelling 
becomes somewhat difficult along the river, and the wagon road up it 
for this reason follows up Macabee creek for several miles. 
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To the north of the mouth of Macabee cteek the hills are quite 
open, but towards the west the country becomes gradually covered for 
three or four miles with poplars and aspen, which are then gradually 
replaced by a more or less heavy growth of pines to Lower Camp. 
West of this on both sides of the river to the Rocky escarpment the 
country is densely wooded. Darkie and the hills to the east are only 
partially covered with timber, chiefly pine, but west of this there is a 
very heavy growth of evergreens everywhere. 

Along the river, for about four or five miles north of Greenslope, 
the river flows through a dark shale caflon with almost perpendicular 
walls I GO to 200 feet high. Up Gorge creek this caflon continues for 
about three miles, with an average depth of over 200 feet. 

The tops of Junction and Hoffmann are the only open points 
practically in this part of the country, except some open flats along 
the north of the river, close to the top of the canon and just west of 
Lower Camp. 



Cretaceous. 



GENERAL GEOLOGY. 

In the portion of the Foothills worked this season the following 
formations were studied : — 

Edmonton formation. 
B^arpaw shales. 
Judith River beds. 
Claggett shales. 
Niobrara-Benton. 
Dakota beds. 
Kootanie formation. 

Feriiie shales. \ Jurassic. 

/ 

Dev^onian and Carboniferous limestones and quartzites. 

The Ed m onion Formation. 

The Edmonton formation consists of light-coloured, soft, sand- 
stones, shales and clays, usually fairly well bedded and frequently 
alternating. The sandstones predominate, are often thinly bedded, 
occasionally quite hard, and at times weather to a yellow colour; gray 
or brown shades are, however, rather more common. The shales and 
clays are gray, yellow, grayish-bro\Vn, bluish-gray, or even quite bfue 
or pale green in colour. Molluscs are quite plentiful. There are at 
least two coal horizons in the Edmonton, one near the base and the 
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other somewhat higher up. This formation corresponds to the lower 
beds of Dr. Dawson's St. Mary River beds which he placed at the 
bottom of the Laramie. This term Laramie, however, has become so 
indefinite and unsatisfactory that in this classification it is omitted. 
The Edmonton is here considered to form the top of the Cretaceous 
and the beds above this are placed in the Tertiar>\ In the area work- 
ed this season we were unable to find a complete section of the 
Edmonton which could be satisfactorilv measured, so that its thick- 
ness was not determined for this district. It is a fresh-water formation, 
becoming brackish towards the base. 



Bearpaw or Pierre-Foxhill. 

As Foxhill fossils are found at different horizons in the Pierre, 
and, in fact, seem to be distributed throughout it, and as the Pierre 
and Foxhill rocks are in most places so intermingled as to cause the 
latter term in this localitv to be too indefinite to be of value, in this 
report no attempt has been made to draw a line between them or to 
separate the Foxhill rocks, and both these and the Pierre are included 
under the name Pierre or Pierre-Foxhill shales. These consist of dark 
gray to brown or even, in places, nearly black, shales or shaly clays 
of a very uniform appearance. Somewhat coarser and lighter coloured 
sandy shales and sandstone bands occur at uncertain intervals through- 
out the formation. At times these are quite prominentj^but often 
they are hardly noticeable unless the formation is closely examined. 
The more prominent sandstone beds are usually near the centre. At 
the top and bottom the dark shales grade into the overlying and under- 
lying light coloured sandstone fresh-water series. These shales are 
essentially marine. A great many ironstone bands and nodules occur 
throughout them. 

These shales are somewhat difficult to measure except in places 
where the formation is quite regular, because when there is any disturb- 
ance at all these soft pliable rocks become much more easily folded 
and broken than the sandstones above and below them ; also on account 
of their very uniform appearance, \nth few or no horizon markers, 
irregularities are difficult to solve. This formation was, however, 
measured in a few places and the thickness in each case was near 
650 feet, which was the average. 

A carbonaceous horizon exists near the base of these shales, but 
in this area no coals of economic value were noticed here. 

Considerable difficulty has been experienced by geologists both 
in western Canada and in the western States by finding Pierre shales 
both above and below the Tudith River beds. This has caused the 
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latter to be assigned to different horizons. Recent study has shown 
that marine and fresh-water conditions have so alternated as to cause 
the Judith River formation to exist somewhat in the form of a wedge 
in the Pierre. Variations in the thickness and characteristics of the 
Judith River beds and in those of the Pierre and in the relative portions 
of the latter above and below the former, have added considerably to 
the difficulties in the study of this part of the Cretaceous section. 

In Bulletin 257 of the U. S. Geological Survey published in 1905, 
Messrs. Stanton and Hatcher have given a detailed history and cor- 
relation of the Judith River beds. 

To avoid confusion they have called that portion of the Pierre 
shales lying above the Judith River beds the Bearpaw shales, and that 
portion below the Claggett shales. So, for convenience, I am adopting 
these names in this report. 

Judith River Beds, 

The formation designated as Belly River was in 1875 correlated 
by Dr. G. M. Dawson with the Judith River series of Missouri. These 
are the same beds which in 1 874 he had called Lignite Tertiary. Recent 
investigation has proved this correlation of the Judith River with the 
Belly River beds. Attempts have also been made to correlate these 
with the Dunvegan sandstones of the Peace River country. 

This series underlies the Bearpaw and consists of light coloured 
sandstones, shales and clays, — very similar in some respects to those 
of the Edmonton. However, in this area the molluscs which are quite 
plentiful in the Edmonton are almost entirely missing in the Judith River 
beds, especially the Osirea glabra, — not one specimen of which was found 
in the latter beds, but were very plentiful in the former. Also remains of 
plants, leaves, tree- trunks, &c., are quite plentiful in the Belly River 
beds. One thick, white, rather massive sandstone bed, in particular, 
was nbticed in several localities which afforded numerous specimens 
of tree trunks, often up to eighteen or twenty inches in diameter. 
These white sandstone strata, often cross-bedded, are very character- 
istic of this formation. Yellowish, gray, blue and greenish-gray shales 
and clays are common, often becoming quite hard. A few brownish 
shale beds were occasionally seen. Brown, gray and yellow weather- 
ing sandstones predominate. 

This is essentially a fresh-water formation, but it becomes 
brackish towards the top and bottom. Even marine beds have been 
detected in some localities in this horizon. The maximum thickness 
of these beds, where measured, was 1,025 feet, measured along the 
Bow river. Farther south a good section was obtained, but the forma- 
tion here was only 850 feet. 
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Claggett formation. 

These shales correspond to Dr. Dawson's Lower Dark shales and 
are really a lower portion of the Pierre ; but for convenience this name 
Claggett has been adopted for those dark Pierre-like shales immediately 
miderlying the Judith River beds. They contain a fauna formerly 
considered as being chiefly Pierre or Foxhill. In the western States 
where the Niobrara limestones are easily identified these Claggett 
shales are easily distinguished from the Bearpaw and Benton, but when 
the Niobrara is absent or not sufl&ciently prominent to be identified 
the distinctions between Bearpaw and Claggett can be made only 
when their position relative to the Judith River beds can be definitely 
ascertained. The fossils help to some extent, but being so similar 
they are only of value in this instance when extensive collections can 
be made. 

Below the Judith River beds in this portion of the Foothills are 
15Q to 300 feet of dark shales followed by a sandstone series 50 to 150 
feet thick, which overlies, again, 500 to 800 feet more of dark shales 
lithologically similar to the Pierre and Claggett. The upper 150 to 
300 feet stratigraphically and Hthologically can be correlated with the 
Claggett. Also the few fossils found bear out this correlation, such 
types as Baculites compressus being somewhat common. At the bottom 
of this upper portion of the black shales are several calcareous bands 
from a few inches to one foot in width and the shales here become 
somewhat calcareous as well. The sandstone series which immediately 
underlies these is most prominent on the Bow river and consists of 
three sandstone bands separated by, and somewhat intermixed with, 
the dark shales. One or each of these sandstone bands is sometimes 
capped by conglomerate, which has at times been mistaken for the 
conglomerate overlying the Kootanie coal measures. Since portions 
of this sandstone series, as well as the upper part of the shales below, 
are quite calcareous, and since Colorado fossils are quite plentiful in 
both the sandstones and the shales, it appears practically certain that 
the calcareous rocks correspond to the Niobrara and the shales below 
to the Benton, so in this report the sandstone series with the dark 
shales below are included under the name Niobrara- Benton. So that 
in the work this season the Claggett could be only distinguished in the 
field from the Benton shales where fossils were found, or where the 
sandstone series between them was of sufficient prominence to be iden- 
tified ; and the Claggett could only be distinguished from the Bearpaw 
when their positions relative to the other horizons — such as Judith 
River or the sandstones series between the Claggett and Benton — could 
be determined. 

Specimens of Cardium paupcrcuhim are so plentiful in this sand- 
stone series that Dr. Hector, in iSsS. called the whole shale series 
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along the Bow river, including the Claggett and Niobrara-Benton, 
the Cardium shales. Farther south this sandstone series, which for 
convenience I shall call the Cardium sandstones, is not so prominent, 
bein^ only about fifty feet thick and the characteristic associated con- 
glomerates are only occasionally seen, so that what is such a good 

Section of the Cardium Sandstones measured Kear Old Bow Fort, 

ox the Bow river. 
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and reliable horizon marker along the Bow river ceases to be of much 
value as such along the south branch of Sheep river. As, for these 
reasons, it would require considerable detailed work to accurately map 
the Claggett and the Benton separately, except in a few localities, on 
the map to accompany this report, the Claggett shales, the Cardium 
sandstones and Benton shales are given the one geological colour. 

The Eagle formation, which is so well developed along the Missouri 
river, has not been identified as yet in western Canada. Messrs. Stanton 
and Hatcher are of the opinion, however, that certain rocks referred by 
Dr. Dawson to the Belly river belong to this series. In Bulletin 257 of 
the U. S. Geological Survey, they say: **The castellated sandstones 
along Milk river between Verdigris coulee and Dead Horse coulee, as 
described on page (a) 40 C and as figured (6) in an earUer report, resemble 
the Eagle sandstone much more closely than any part of the Judith 
River or any other horizon in the general region. This same sandstone 
horizon was recognized in Rocky Spring ridge and on the west flank of 
West butte (Sweetgrass hills) resting on dark shales, which, at the last 
named locality, have an estimated thickness of 800 feet. Now this 
thickness is much too great for the shales of the Claggett formation, 
which underlies the Judith River and is the same as that of the Fort 
Benton shales beneath the Eagle." 

In this portion of the Foothills covered by this report the Cardium 
sandstones correspond stratigraphically to the Eagle formation and one 
or more of these beds might be correlated with it, but sufficient evidence 
was not obtained this season for so doing. 

Benton shales. 

These are the dark marine shales which occur below the Cardium 
sandstones and have a thickness of from 500 to 800 feet. They cor- 
respond lithologically with the Bearpaw and Claggett, and, except 
where the Cardium sandstones are to be seen, no line can be drawn 
between them and the Claggett. These shales, being somewhat soft 
and pliable, are easily folded and distorted, and it would, therefore, 
require a great amount of detailed work to map the Benton and Clag- 
gett shales separately, so, as explained above, in this map they are 
given the same geological colour. As these dark shales weather ver^*- 
easily their outcrop tends to become a valley, and on this account 
their exposures would often be very difficult to find only for the Car- 
dium sandstones which are very hard and whose outcrops form the 
summits of hills and ridges, very often, so that the shales are then 
known to be on each side. 



(a) Geol. Surv'. Canada, Rept. Prog, for 1882-1884. 

(6) Rept. Progress for 1880-1882, frontispiece of Dr. Dawson's report. 
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Dakota formation. 

The Niobrara-Benton formation rests on a sandstone formation 
which, taken as a whole, presents a greenish-blue appearance. The 
upper beds consist of Ught coloured sandstones, shales and clays, some- 
what similar in a few respects to a portion of the Judith River beds, — 
but they are harder and finer grained and present a greater variety of 
colour, and are somewhat darker. Greens, blues, and grays are the 
most noticeable colours, but there are also a few very persistent red 
bands about two feet wide, which occur near the top of the Dakota 
and form good horizon markers in certain locaUties. The rocks of this 
formation are well bedded and are chiefly fresh water, particularly the 
upper light coloured beds. 

Below these upper beds are some which are darker and harder, 
which in turn over-lie some coarser, lighter-coloured, and somewhat more 
massive, beds of sandstones.* These again are followed by 300 or 400 
feet of thinner, harder, darker strata. The sandstones, which are very 
hard and often quartzitic, frequently are seen projecting in ridge-Uke 
form beyond the shales on each side, which, being softer, weather much 
more rapidly. This is particularly noticeable near the logging camp 
on the south branch of Sheep river. The shales here are very dark 
and occasionally qu|te black. The sandstones as a rule present the 
general appearance of a dark green or greenish-blue colour. Below 
these again are a few thicker beds of sandstone which are very fine 
grained, quartzitic, and gray in colour ; the lowest one being v^ry notice- 
able and almost white in colour, and averaging from ten to fifty feet 
in thickness. This latter bed is very persistent and was traced for over 
thirty miles, nearly the entire distance from the Bow river to the south 
branch of Sheep river. Below this is the conglomerate forming the base 
of the Dakota. This gives a total thickness to this formation in this 
area of from 900 to 1,700 feet. This conglomerate is the best horizon 
marker in the whole area covered this season, extending from about five 
miles south of the Bow river to past the southern edge of this district, 
and maintaining its characteristics throughout. It is generally from 
ten to thirty feet in thickness and consists chiefly of cherty and milky 
p)ebbles, generally not very large, averaging from the size of marbles up 
to hens' eggs. Occasionally it is somewhat iron stained, but usually 
presents 'a somewhat milky-blue appearance. The pebbles are held 
together by a hard siliceous cement. 

This represents a shore line running just east of the Rockies for 
this distance, and it probably extends for many miles to the south. As 
this conglomerate is so hard its outcrop forms the summits of most of 
the hills and ridges where it is found, and as the Kootanie coal measures 
lie immediately underneath it is very valuable to persons looking for 
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coal, ^and is, therefore, often referred to in this report as the Coal Con- 
glomerate. 

The Dakota formation also seems to correspond very closely with 
the Flathead beds as observed farther south and inside the mountains. 
However, from the evidence furnished by quite an extensive collection 
of plant remains gathered this season, it would seem quite possible that 
the dark lower beds of this series might be Kootanie. This would make 
the Dakota thinner and the Kootanie thicker, and so nearer the relative 
thicknesses shown within the mountains. I have taken the conglo- 
merate, however, as the dividing line between the two fonnations, not 
only because it is a gpod horizon marker, and so a convenient dividing 
line, but also because from a close study of the rocks there is readil^ 
seen to be a decided difference lithologically in the formations above 
and below it. 

. The Kootanie formation. 

Mr. McEvoy, in the Summary Report of this Department for 1900, 
gives a section on the Elk river of the Crowsnest coal fields proper, of 
which 3,290 feet are likely Kootanie rocks. These contain 216 feet, 
two inches of coal. Of this thickness of coal, however, 198 feet occur 
in 1,847 feet of measures. In the Summary Report for 1902, Mr. W. W. 
Leach gives sections of the Blairmore-Frank coal fields, which are east 
of the above coal fields and separated from them by the main range of 
the Rocky mountains. On Cat mountain, on the western flank of the 
Livingstone range, the coal measures beneath the nine feet, six inches 
of conglomerate are only 732 feet, six inches thick, with a total of 125 
feet, three inches of coal. Just inside the first limestone range, at the 
head of the south branch of Sheep creek on P. Burns' coal property, 
about forty-four feet of coal was all that could be found. East of the 
Rockies in this portion of the Foothills the average thickness of the 
Kootanie coal measures found was about 340 feet, containing from 
twenty-one to twenty-six feet of coal. This shows that the Kootanie 
coal measures are rapidly thinning out towards the east, and do not 
likely extend past the edge of the disturbed Foothills region. Until 
this season it was not known that they extended into the Foothills 
at all. 

The strata between the conglomerate at the base of the' Dakota 
and the dark shales of the Fernie below contain all the coal seams dis- 
covered below the Judith River beds, and they stratigraphically and 
lithologically correspond to the Kootanie formation as found inside 
the mountains. At the top is usually a coarse, dark sandstone bed, 
ten to thirty feet thick. Below these are chielly dark shales and sand- 
stones, presenting a general brownish appearance. Interbedded with 
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these are the coal seams. Below these is a very prominent and per- 
sistent hard sandstone bed, thirty to seventy-five feet in thickness. 
This weathers to a peculiar yellow colour, similar to that often seen 
on limestone. The faces of its bedding planes are also always pitted 
in a peculiar manner; but it is not at all calcareous. A fractured 
surface always presents a brown to an almost black, fine-grained appear- 
ance. 

The fossils, chiefly plants, found in this formation in different 
localities, point very strongly to the possibility of its being Jtuassic 
and not Cretaceous, as has been previously supposed. The Femie 
shales, which lie immediately beneath, have been proved by Mr. T. W. 
Stanton, and others, to be Jurassic; and in this region in the Foothills 
no evidence of an unconformity or any lapse of time exists between 
the Kootanie and the Femie shales (in fact they gradually change into 
one another) ; and it would seem possible that the conglomerate at the 
top of the Kootanie might mark a shght time hiatus, particularly as 
the rocks above and below are so entirely different in character, — ^both 
in colour and in the character of their components. So for these reasons 
I would consider it very probable that the coal measures, as well as the 
Femie shales, are Jurassic, and that the Dakota, in this region, forms 
the bottom of the Cretaceous. 

Fernie shales. 

Immediately below the brown sandstone bed at the bottom of the 
coal measures are thin-bedded brown sandstones and dark shales, grad- 
ing down within a few feet to black, fine-grained, finely bedded clay 
shales, which are rather hard and slaty in most places. Fos^ls are 
somewhat scarce in these shales, but in one place Belemnites are very 
plentiftil. These dark shales in this district are from loo to 250 feet 
thick, having, like the Kootanie rocks above them, become much 
thinner towards the east than inside the mountains. 



DESCRIPTIVE GEOLOGY. 

General Outline of the District, 

The contact between the Palaeozoic and Cretaceous is a faulted 
one, — the former having been pushed over the latter for several miles, 
in most places the fault plane dipping west, usually at low angles. It 
is these Palaeozoic limestones and quartzites, next the Cretaceous, which 
form the eastern escarpment of the Rocky mountains, immediately 
east of which is the Disturbed Foothill region, that portion of which 

3 
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lying between the Bow river and the south branch of Sheep river is 
dealt with in this report. 

Enormous and long continued pressure from the southwest has 
ca!ised the geology of this district to be often very irregular, the rocks 
being all more or less folded and the folds usually pushed over and 
often faulted. The high, rugged. Palaeozoic ridges, — the Moose 
and Forgetmenot, somewhat to the west of the centre of this area, 
are the most marked results of this pressure, and form not only the 
most prominent topographical features of thi^ district, but are also 
the most interesting geologically. They are really just immense 
folds. The mountains of the Moose Mountain ridge form an anti- 
clinal ridge, or rather a quaquaversal of limestones and quartzites, 
having the Femie shales overlain by the Kootanie rocks lying on them 
and dipping away on all sides. Just west and south of this limestone 
ridge is another, — the Forgetmenot ridge, narrower and less prominent 
than the first and formerly mapped as being connected with it, but at 
their closest points they are separated by about one and a half miles 
of Cretaceous and Jurassic rocks. This latter ridge is not as regular 
as the more easterly one, being faulted nearly its entire length along 
its eastern side ; but along the western edge and at the north and south 
ends the Lower Cretaceous strata are exposed. 

It was by working around these ridges that our expectations of 
finding the Lower Cretaceous, and thus having a section in the Foot- 
hills of Alberta from the Carboniferous to the Tertiary, were realized. 
The overlying Cretaceous strata were upraised with the Palaeozoic 
rocks of these ridges, and now, after long periods of erosion, the Lower 
Cretaceous rocks appear with upturned edges high up on the sides of 
these limestone mountains, entirely encircling them, with the excep- 
tion that along the eastern side of Forgetmenot ridge the pressure was 
too great and the fold was broken, causing the limestones to be pushed 
over the Cretaceous rocks, in a similar manner to that along the con- 
tact east of the main Rocky Mountain escarpment. Thus, these two 
ridges afford an excellent opportunity for studying the Cretaceous, a 
complete section being exposed commencing with the Kootanie and 
passing up within a few miles into the Edmonton. The thicknesses 
of these beds were measured in several places, about an average section 
being obtained just south of the Forgetmenot ridge, on the north 
branch of Sheep river. 
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Bow River Section, 

On the map to accompany this report is shown a ** Bow River 
section" from the mountains to a short distance east of the mouth 
of Jumpingpound creek. This section is measured true east and west, 
the outcrops being those observed chiefly along the banks of the river 
and projected on this east and west Une; so that distances between 
points along this section are the distances the points are east and west 
from one another and consequently somewhat less than the actual 
distances as measured along the river. 

The disturbed area of the Foothills extends along the Bow river 
from the mountains east to the mouth of Coal creek. East of this the 
formation is quite regular but the hills are somewhat rolling for a dis- 
tance, forming what may be regarded as the northern extension of 
the Porcupine hills. 

At the mouth of Jumpingpoimd creek characteristic sandstones 
and shales have a slight easterly dip of 5° to 10°. East of this, to the 
end of the section, the formation has a slighter dip, becoming almost 
flat south of Cochrane station, where the rocks are Upper Laramie, or 
what Dr. Dawson called the Porcupine Hills series. 

West of Jumpingpound to the mouth of Coal creek the Edmonton 
rocks continue to dip quite regularly, increasing the angle of dip to 
about 28°, — just east of the mouth of the creek. These rocks are light 
coloured, soft sandstones, clays, and shales, usually of very pale 
brownish or yellowish shades; some light gray sandstones, however, out- 
crop as well. The shalef and clays at the mouth of Coal creek are pale 
yellows, blues and greens. Molluscs are of frequent occurrence in these 
sandstones, — Ostrea glabra being very plentifully found at several 
places. At the mouth of Coal creek are also the coal seam and old mine 
workings described above. For about a mile west of here the rocks 
show considerable disturbance, exhibiting a series of folds accompanied, 
to some extent, by faulting. Thence to about two miles west of Morley 
bridge, — a distance of approximately fifteen and a half miles along 
the river, the dips, as seen on the river banks, are with only slight 
exceptions, all to the west; as the horizons are becoming lower this 
may, at first, appear strange, but the change is caused by reversed 
folding. Some faults were noticed west of Coal creek, but they are 
only of minor importance and are thrusts with eastern downthrow of 
onlv a few feet. 

Between Coal creek and the mouth of Ghost river two dark shale 
Bearpaw belts are seen. The more easterly one shows only the top of 
an anticlinal fold, rising only a few feet above the water and having the 
Edmonton sandstones overlying the dark shales composing it. 
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For about three miles west of Ghost river the rocks are consider- 
ably disturbed and those of the Pierre-Foxhill, Edmonton and Judith 
River formations are very much interbanded and so intermixed in 
places that they are exceedingly difficult to distinguish from one 
another. The fo^ils found were all those of the Pierre-Foxhill types. 
Three dark shale Pierre bands were recognized in this distance, between 
which ^e chiefly Judith River strata. In places are narrow sandstone 
beds, often about ten to thirty feet thick, interbedded with portions 
of these Pierre shales of about the same thickness, showiilg that these 
formations are very considerably squeezed together. The section 
shown is somewhat diagrammatic here, being too small to show this 
close interbanding, and showing only the main folds. 

At a bend in the river about four and a quarter miles above the 
mouth of Ghost river the first Niobrara- Benton rocks are seen. Here 
the Cardium sandstoii^s are quite prominent and each of the three 
sandstones is capped by conglomerate beds varying from a few inches 
in thickness to ten or twelve feet. On the hills just north of the river 
two bands of the conglomerates from ten to twelve feet wide were 
observed. Specimens of Cardium pauperctdum are very plentiful 
in these sandstones. From here up the river for about two and a 
half miles, to a few hundred feet above Morley bridge, these dark shales 
with the Cardium sandstones outcrop continuously, either on the river 
banks or in the hills to the north. The sandstones and conglomerates 
cross the river twice above the bend in the river above referred to^ — 
the second crossing being just at the Morley agency. Pierre fossils, 
such as Baculites compressus, occur in severad places in the Glaggett 
shales, and Benton types, as Inoceramus problematictis and ScaphUes 
veniricostis, occur in the shales below. 

Up the river, from the most westerly point above described, for 
about half a mile the Judith River rocks outcrop, overlying the Clag- 
gett, and are here noticeably white in colour. A thrust fault, with 
small throw, again brings the dark shales to the surface for a few feet 
and then for two miles there is a low flat s>Ticline of Judith River beds, 
from the western edge of which, to within a mile of the Palaeozoic con- 
tact, the Claggett, Benton and Cardium sandstone formations occupy 
the river bed, — the outcrop in the banks being almost continuous. 
Here the upper and lower series of dark shales can readily be distin- 
guished from each other by stratigraphy on account of the prominence 
of the intercalated sandstones. The shale formations are lithologi- 
cally almost identical, — the lower being, however, considerably the 
thicker. For this distance these formations are in the form of a very 
flat syncline, similar to that observ^ed in the country to the south of 
the river, — the whole central portion of the fold being approximately 
flat and undulating. East of Old Bow fort the Cardium sandstones 
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outcrop for over two miles along the river and are practically flat for 
nearly the whole distance. 

The Kananaskis falls, at the mouth of the Klananaskis river, are 
caused by these sandstones. The upper bed is above the falls proper 
and gives rise to a rapid. The other two outcrop below the mouth of 
the river and cause the greater part of the falls. These sandstone 
beds dip to the west at about 20° and the water falls over their hard 
projecting edges. The lowest bed is a very hard sandstone weather- 
ing to a reddish colour, and is fairly well bedded. The sandstone next 
above is gray in colour on a freshly fractured surface, is very massive, 
thick, hard and even quartzitic. There is a conglomerate bed about 
one foot thick on top of each of these two lower sandstones. The upper 
sandstone is here also quite hard, and weathers to a reddish colour. 
The Judith River beds, overlying the upper shale series, i.e., the Clag- 
gett, to the west of here, can be seen reaching Jiigh up on the eastern 
side of the mountains which form the eastern escarpment of the Kockies ; 
and they continue so for about twenty miles to the south of the Bow 
river. 

The formations north from the north end of the Moose mountains 
are in the form of a wide east and west anticline, dipping down to the 
north, to such an extent that by the time the Bow river is reached, 
just west of the Kananaskis, the Benton shales are the lowest rocks 
outcropping even at this very low elevation of about 4,000 feet above 
sea-level ; whereas, only eight or nine miles to the southeast, Kootanie 
rocks and Femie shales, over 1,000 feet lower down, outcrop on Cox- 
comb mountain at an elevation of about 7,000 feet. This shows the 
structure of this whole area to the northwest of the Moose mountains 
to be in the form of a toe pointing down to the north and bending 
over on each side to the east and west. This same thing also occurs, 
although not quite so noticeably, on all sides of the Moose Mountain 
ridge, which in this way influences both the geology and topography 
of almost the entire area described. 

Jumpingpound Creek. 

Going up Jumpingpound creek from the mouth of Little Jumping- 
pound, the two dark shale belts running north from the Elbow river 
are seen to outcrop, as shown on the map. On account of scarcity of 
outcrops, — the hills being low and deeply covered with wash and drift, — 
these belts were not traced past the points shown, although they may. 
extend farther north than is shown and may be somewhat wider at 
their northern ends. West of these is the low flat syncline of Judith 
River beds which is here about eight miles wide and composed of Ught 
coloured sandstones, shales and clays, the sandstones often almost 
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white and generally soft and easily weathered. Ironstone nodules 
arte quite plentiful in many places. For the whole central portion of 
this belt the formation is somewhat wavy, but is, on the whole, practi- 
cally flat. A section from its western edge east to the edge of this map 
would be very similar to the one shown along the Elbow river, except 
that the western sandstone belt is so much wider. 

To the west of this S3mcline come the dark shales again, which are 
here about two and a half miles wide on account of considerable fold- 
ing and disturbance, but have their main dip to the east. The folds 
can here be traced fairly well as the Cardium sandstones are rather 
prominent and make good horizon markers. These shales were origin- 
ally folded over the anticline of Dakota rocks to the west, but the upper 
portion of the fold is entirely eroded away. This Dakota formation 
here is composed of brown, red and gray sandstones, and bluish, yellow, 
green, brown, red and black shales and clay; in fact, this is a very 
highly coloured, though somewhat dark series. The sandstones are 
mostly coarse, but are generally rather hard, and, at times, both these 
and the shales are very fine-grained and extremely hard and quartz- 
itic, — almost as much so as the Cardium sandstones. The upper rocks 
are very characteristically green and blue with a few red bands. The 
beds of this anticline dip rather abruptly to the east and west, but the 
central portion of the fold is almost flat in an east and west direction, 
being only slightly undulating. To the west of these Dakota rocks 
the dark shales again appear, overlying them, but are here somewhat 
narrow, being quite regular, and have a regular dip to the west. The 
Cardium sandstones are well defined along the creeks cutting this 
formation and specimens of Cardium pauperculum are here very plenti- 
ful in them, as to the north. West of this belt the Judith River beds 
overlie the dark shales of the Claggett and dip to the west also with 
decreasing angle of dip until next the fault line between them and the 
Palaeozoic; their angle of dip nearly coincides with that of the fault 
plane, which is here about 23°. 

The hills to the north and south of Jumpingpound creek, where 
it is passing through the anticline of Dakota rocks, are high and some- 
what rugged with dips to the north and south down to the creek from 

* 

the south and north sides respectively, so that the creek is flowing 
in a natural channel, somewhat deep)ened, of course, by erosion and 
glaciation. The Kootanie rocks near the top of Coxcomb mountain 
dip to the north down over the face of the hills so rapidly that they 
outcrop in the creek bottom, nearly 2,000 feet below and only about a 
mile distant. Those seen in the creek, however, are Upper Kootanie 
and no coal of importance outcrops. 

Along the upper part of Sibbald creek, and also along a small 
creek flowing into Lusk creek from the east and heading at about the 
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sa[me place as Sibbald creek, a splendid section of the Dakota is exposed, 
the hills rising quite abruptly for nearly i,ooo feet in places, both to 
the north and south of the heads of these creeks. A somewhat thick, 
red, coarse sandstone bed about fifty feet thick is noticeable here. 
Many of the shales and sandstones are very hard, being very different 
from those seen east of the mouth of Sibbald creek. 

The shale belt to the west of here is represented topographically, 
for the greater part of the thirty-five miles in length of* its outcrop, by 
a valley, or more often by low hills, — ^the soft shales weathering easily, 
the Cardium sandstones being harder and forming the axis of a 
ridge or line of hills. These sandstones are very helpful in tracing 
and locating the shales as their outcrop is easy to find, and the dark 
shales are then found on each side of them. 

Following up Jumpingpound creek to its head and continuing in 
a southerly direction to Cation creek, up Trail creek and down Ford 
creek to the Elbow river, the formations remain very constant in strike, 
dip and general appearance. The dark shale belt (Claggett and Nio- 
brara-Benton) continues with strike parallel to the mountains to the 
west, has a very constant width, and maintains a westerly dip of 
about 35®. Between Canon creek and the Elbow river a very regular 
line of low, rounded hills is very noticeable. The Cardium sandstones 
which form their axes, and hence their summits, have resisted weather- 
ing to a much greater extent than the shales on each side. Creeks 
coming down in an easterly direction from the mountains have worn 
out valleys and caused the separate hills; otherwise there would be a 
long ridge for this distance. West of this the Judith River sandstone 
series dips to the west under the Palaeozoic rocks; to the east is a long 
high ridge running from the west of Coxcomb mountain to the Forget- 
menot ridge, and composed chiefly of Dakota rocks, the summit being 
usually the conglomerate which overlies the coal measures. Canon 
creek has cut a wide valley in this ridge, but otherwise it is quite con- 
tinuous. Thus this outcrop of the coal measures, except along Canon 
creek and the Elbow river, is high up on the hills, in fact, near the 
summit of this ridge. Along the west side of Forgetmenot ridge the 
conglomerate outcrop forms a ridge higher in most places than the 
limestones and quartzites. 

Up the Elbow, 

The mouth of Bragg creek is somewhat to the west of the centre 
of a belt of Judith River beds about a mile wide. Only the lower 
members of this series outcrop here, the formation being in the form 
of a synclinal fold and the upper beds being eroded away, so that the 
same strata are easily recognized on both sides of the belt. Dark 
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shale series occur on each side, the ones to the west, particularly, 
being considerably disturbed, folded and broken, causing the Cardium 
sandstones, intercalated in them, to appear in a number of places. 
West of this again is the wide low flat syncline of Judith River rocks, 
which is about three miles wide along the Elbow. This series presents 
an almost continuous gray appearance and the beds are for the most 
part soft and coarse-grained, but there are a few, however, which are 
somewhat harder. The sandstones are chiefly gray and hght yellow 
in colour, the shales being bluish, gray or light yellow. 

From the contact as seen along the river, between this last-men- 
tioned series and the dark shales to the west again, it would be difficult 
to say which series was the older; but the exposures along the hills to 
the north and south leave no doubts as to this; the contact being well 
defined and the strata all having regular, low dips to the east for a 
considerable distance on each side of the contact. This Claggett and 
Niobrara-Benton belt is about two and a half miles wide here and the 
dips are chiefly low, io° to 15°, to the east. However, here as else- 
where, these rocks have been considerably more disturbed than the 
sandstone series on each side and are repeated by folding and faulting, 
so that they are not nearly so thick as would be supposed from this 
wide outcrop. The Cardium sandstones were only noticed in one 
place, so that when oncei below the surface the irregularities were not 
sufficient to bring them up this high again. 

West of these shales is a sandstone belt of Dakota about two miles 
wide. In contrast to the Pierre, Claggett, Benton and Femie shales, 
the Edmonton, Judith River, Dakota and Kootanie formations are 
frequently in this report referred to as sandstone series. This does 
not mean that they are all sandstones, but merely that they have so 
much more sandstone that they relatively appear to be sandstone 
horizons in contrast to the shale formations. The rocks of this Dakota 
series above mentioned are ver\^ different from those of the Judith 
River, being much harder and on the whole much darker coloured. 
Here the whole series dips to the east and is somewhat folded, as shown 
on the section along this river. 

Where the Kootanie formation crosses the Elbow at the mouth 

it 

of Cafion creek the upper parts of the coal measures are exposed and 
show considerable disturbance. One fairly good regular seam six feet, 
six inches wide outcrops and others twelve inches and less were seen; 
the greater part of the measures, however, are under cover. The 
Femie shales are well exposed up Canon creek a short distance from 
the river, blossoms of iron pyrites being quite plentiful in them, similar 
to the occurrence at the Thorne mine. 

The Kootanie coal measures also outcrop on the west side of this 
Moose Mountain ridge, all along the western side of Forge tmenot 
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ridge, and were noticed for a short' distance along its eastern side; 
this is owing t6 a double fold, the Palaeozoic rocks here having been 
pushed over the Cretaceous and the great pressure causing the Creta- 
ceous also to break and a portion to slide over itself again. The 
sketch given below shows a section through the Forgetmenot ridge, 
just south of the Elbow river, where the double faulting occurred. 

West of this Forgetmenot ridge, along the Elbow river and the 
Fisher branch to the mountains, the prevailing dip is to the west. The 
Dakota rocks dip quite regularly so, but the dark, softer shale series 
are considerably folded and broken, much more so than farther north, 
where they are still overlaid by the Judith River beds. 

Along the escarpment are the most positive evidences of long 
periods of erosion over this Cretaceous area before the upheaval of the 
Rockies to the west. The Judith River beds overlie the Claggett shales 
from the Bow river to near the Fisher branch of the Elbow, but from 
here they are entirely eroded away along the river, only one hill about 
half a mile to the south of the river remaining; to the south of this 
the Claggett shales are the highest beds seen along the escarpment. Now 
if this erosion had taken place since the complete up-thrusting of the 
Palaeozoic over the Cretaceous, and hence, since the chief uplifting of the 
Rockies proper, Judith River beds, or higher ones, would be seen imme- 
diately underlying the limestones. However, this is not so, as the same 
rocks are next the limestone as are seen in the adjoining areas to the 
east. So this portion of the Foothills was a plain of erosion for long 
periods before the final upUfts, faults, &c. 

The section A - B shown on the map to accompany this report is 
approximately along the Elbow river and shows the chief folds, faults, 
&c., of the diflFerent formations across this area in this direction. 

South Branch of Fish Creek. 

The Judith River beds along the west side of Robinson dip to 
the east, overlying the dark shales to the west. These shales, Claggett 
and Niobrara Benton, are in the form of a double fold, and the Cardium 
sandstones outcrop along the summits of the two north and south ridges 
north of this branch of Fish creek. In this part of the country out- 
crops are very scarce, and these hard Cardium sandstones are often the 
only outcrops to be seen over considerable areas. Even the very sum- 
mits of some of these ridges are heavily covered with wash dirt and 
drift. A Judith River belt lies just west of these shales, becoming nar- 
rower towards the south and disappearing entirely about three miles 
south of the creeks. Another belt commences just east and about half 
a mile north of Bert, and continues to the south branch of Sheep 
river. 
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The top of Bert Is formed of the Cardium sandstones, the middle 
sandstone bed forming the summit on which is placed the triangula- 
tion station. These sandstone beds here, as elsewhere, are often Capped 
by conglomerate, generally only a few inches to about two feet-in thick- 
nesisj but sometimes considerably more; about one and a half miles 
southeast of Bert, and just west of the Indian trail, is a nine foot 
bed of it. 

The section through the S3rnclinal, containing Big Meadow and 
Topknot along this creek (south branch of Fish creek) and the shale 
belt to the east, is very similar to that along the Elbow river, to the 
north. The contacts on each side of the Judith River belt here are well 
exposed, and well defined regular dips were seen on its east and west 
sides dipping to the west and east respectively, — pmcing these sand- 
stones decidedly abbve the Claggett and Niobrara-Benton shales on 
each side. These shales to the west of this Judith River belt, and 
north of the creek, are very much the same as to the north ; but south 
of the creek there is a very noticeable change. 

Erosion has been greatest down the steep, high sides of the Moose 
Mountain Palaeozoic ridge, which extends south to just about the head 
of the south branch of Fish creek. The formations outcropping to the 
south of this ridge, however, are more easily weathered and the hills, 
which were lower, originally, are much more so now and, on this accoimt, 
the erosion to the east has been very much less. So great has the 
effect of this been that the hills to the south of this south branch of 
Fish creek near its head rise quite abruptly for i,ooo to 1,500 feet 
from the valley. North of the creek the Judith River formation has 
been entirely eroded away and only low rolling hills of shales are left, 
which would be still lower and practically down to base level only for 
the resistance offered by the harder intercalated Cardium sandstones. 

So these causes account for the high ridge to the south of this 
creek, which is almost continuous from Rock Point to Bert. Rock 
Point, and the two hills just to the east forming the northern end of 
Barwell ridge, are in the form of a flat syncline, about two miles wide. 
The Judith River beds on the tops of these hills can be distinctly seen 
overlying the dark shales on the north and west sides. Along their 
west side, along the east side of Long Muskeg, and south to the 
north branch of Sheep river, the contact is a considerable distance 
up the hill sides, causing the Judith River formation to appear like 
a wide flat cake overlying the dark shales. 

East of Robinson, to the edge of this map sheet, the outcrops 
are very scarce. Even the tops of the hills and ridges are often just 
wash gravel and glacial drift. However, Edmonton sandstones and 
shales were recognized about two miles east of Robinson, and the 
Pierre belt was searched for which should lie in between these and the 



SELECTED LIST OF REPORTS 

(SINCE 1886) 

OF SPECIAL ECONOMIC INTEREST 



FUBLI8HBD BT 

THE MINES PEPAKTMENT OF CANADA 

(A. — Published by the Geological Survey.) 

MINERAL RESOURCES BULLETINS 

818. Platinum. 859. Salt. 877. Graphite. 

851. Coal. 860. Zinc." 880. Peat. 

854. Asbestus. 869. Mica. 881. ij^hospliates. 

857. Infusorial Earth. 872. Molybdenum and 882. Copper. 

858. Manganese. Tungsten. 913. Mineral Pigments. 

953. Barytes. 



745. AlUtudes of Canada, by J. White. 1899. (40c.) 

BRITISH COLUMBIA. 

212. The Rocky Mountains (between latitudes 49* and 51* 30'), by O. M. Dawson. 
1885. (25c.). 

235. Vancouver Island, by Q. M. Dawson. . 1886. (25c0. 

236. The Rocky Mountains, Geological Structure, by R. 0. McConnell. 1886. (20o.). 
263. Cariboo mining district, by A. Bowman. 1887. (25c.). 

272. Mineral Wealth, by G. M. Daw5»on. 

294. West Kootenay district, bv G. M. Dawson. 1888-89. (36c.). 

573. Kamloops district, by Q. $1. Dawson. 1894. (35c.) 

574. Finlav and Omincca Rivers, bv R. G. McConnell. 1894. (15c.) 
743. Atlin'Lake mining div., bv .1. C. Gwillim. 1899. (10c.) 

939. Rofwland district, B.C., by R. W. Brock. (10c.) 

940. Graham Island. B.C.. by R. W. Ella. 1905. (10c.) 
949. Cas. ade Coal Field, by D. B. Dowling. (10c.) 

YUKON AND MACKENZIE. 

260. Yukon district, by G. M. Dawson. 1887. (30c.) 

295. Yukon and Mackenzie Basins, by R. G. McConnell. 1889. (25c.) 
687. Klondike gold fields (preliminary), by R. G. McConnell. 1900. (10c.) 
884. Klondike gold fields, by R. G. McConnell. 1901. (25c.) 

725. Great Bear Lake and region, by J. M. Bell. 1900. (10c.) 
908. Windy Arm. Tagish Lake, by R. G. McConnell. 1906. (10c.) 

942. Peel and Wind Rivers, by Chas. Camsell. 

943. Upper Stewart River, by J. Keele. \t>^„^j 4.^ .1 „. /in., \ 

979. Klondike gravels, by R. G. McConnell. ) ^«"^^ together. (10c.) 

ALBERTA. 

237. Central portion, by J. B. Tyrrell. 1886. (25c.) 

324. Peace and Athabaska Rivers district, by R. G. McConnell. 1890-01. (25c.) 
703. Yellowhead Puss route, bv J. McEvov. 1898. (I5c..) 



46 GEOLOGICAL SURVEY OF CANADA 

Benton dark shale outcrops. The top of Mesa Hill is formed of these 
sandstones, which also outcrop prominently in the shale belt just west 
of Nigger John. 

Light brown, gray, and white sandstones are common in these Judith 
River belts; also some greenish sandstones and shales appear; a good 
outcrop of which was seen on Lowndes. On Sinnot 2 brown 
weathering, light gray and brown sandstones outcrop for some distance. 
On the east side of Sinnot i are the white and Hght gray sandstones 
so typical of these Judith River beds. An outcrop of this same for- 
mation on Ware creek, about half a mile below Gleason creek, shows a 
great variety of shales and sandstones. All are light coloured, but all 
shades of shales from light, bright yellows, to blues and green were 
seen, as well as light brown, gray, white, and yellow sandstones. 

From Nigger John to Death's Head the dips are all to the west 
and at rather high angles, in most places, but a somewhat abrupt fold 
has brought the dark shales and Cardium sandstones to the surface 
just west of Death's Head. The high part of the hill around the station 
consists of a rather flat layer of very white sandstone overlying the 
Claggett shales. About a quarter of a mile south of here the formation 
dips to the south at 28°. 

West of Death's Head about two miles is the fault line above re- 
ferred to. Between it and the dark shales just west of Death's Head 
the Judith River beds dip to the west in most places, but the formation 
is very much folded and distorted, much more so than is shown on the 
section, which, owing to the scale on which it and the other section are 
necessarily drawn, is in very irregular places, somewhat diagrammatic. 
West and south of this fault line, i.e.; south of the north branch of Sheep 
river, south of the Palaeozoics of the Forgetmenot ridge and north of 
Gleasons Meadow and Volcano, is a very irregular block of country. 
The displacement of the thrust fault east of the Forgetmenot ridge has 
been quite extensive and to the south of it this fault has given place to a 
great fold, so that on the top of Allsmoke is the coal conglomerate, 
overlaid by some of the Kootanie rocks; and on the north side of the 
hill an almost complete section is shown from the Kootanie down the hill 
through the Dakota to the Niobrara-Benton and Claggett. So that 
here these formations are exactly upside down, whereas on Volcano, 
Gleasons Meadow and Gleason identically the same section appears 
but right side up. The rocks at Allsmoke hav^e been pushed over 
each other so as to form a complete double fold and then the top has 
been eroded off. This is shown in the two sections given through 
Allsmoke — CD. being east and west and E.F. being north and south. 
The CD. section also shows the structure approximately along the 
north branch of Sheep river east of Allsmoke. 
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This great fold, above mentioned, also accounts for the great vari- 
ation in the strike of the rocks in this locality. The dips from the 
north of Volcano and Allsmoke south for several miles are, in a 
general way, all to the south at low angles, the horizons becoming 
higher and the hills lower in this direction. Also this displacement 
of the fault by the fold accounts for the low wide valley north of All- 
smoke and west of Long Muskeg, and for the rapid rise of 1,500 feet 
to 18,000 feet of the hills along the Volcano-Allsmoke ridge from the 
river on their north side. The rocks of these latter hills have been 
folded and pushed high up in the air, whereas those of the valley to 
the north, which are in the form of a low wide anticUne, have had the 
Palaeozoics thrust over them. 

Quite a wide flat cake of the congloiperate which overlies the Koo- 
tanie coal measures forms the top of Gleasons Meadow. 

The limestones of Forgetmenot ridge in places appear to be in the 
form of a complete anticline, especially east of Forgetmenot and 
Old Forgetmenot, as the western part of the ridge is arched and the 
arching continues to the eastern edge, which in most places between 
Threepoint creek and the Elbow river is an abrupt escarpment of 
from 700 feet to 1,000 feet. This arching causes the dips on the top of 
the hills to be almost flat, but dipping at low angles to the west, and 
as the west is approached they become higher until next the Cretaceous 
they are, in places, 60° to 65°. This shows that here there was con- 
siderable folding before the break occurred, which exists all along the 
eastern edge of this ridge. 

South Branch of Sheep River. 

For seven or eight miles up the south branch of Sheep river from 
the mouth of Macabee creek the geology is very similar to that along 
Ware creek to the north, the noticeable feature being the succession of 
somewhat wavy, regular folds, causing the Judith River beds and the 
dark shale series to appear in alternate narrow strips or belts, present- 
, ing on the map a ribbon-like appearance. The cause of this folding is 
the same as to the north along Ware creek, the displacement of the 
fault east of Forgetmenot ridge is much greater than east of Low^r 
Camp and Gleason and this folding takes up the surplus of lateral 
area. 

The dips from the mouth of Macabee creek to Gorge creek are all 
to the west, showing that pressure from the west has caused the crests 
of the folds to be all pushed over. The Cardium sandstones have 
become much less prominetit here than to the north; there being no 
conglomerates noticed at all, and their thickness west of Lower Camp 
being only about fifty feet. They still, however, possess the same 
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characteristics as to the north and the total, thickness of the Claggett 
and Niobrara-Benton has increased to 1,200 feet to 1,300 feet. 

The Judith River beds east of Lower Camp contain coal seams in 
several places as described above, and on account of the accessibility 
and favourable opportunities for working and prospecting these coals 
ought to prove of considerable value in the near future. The Judith 
River belts east of the mouth of Dyson creek are noticeable for their 
rapid alternations of sandstones and shales, for the general softness of 
the rocks, and for the great amount of light coloured clay shales, chiefly 
grey, blue, green, and very light brown. The sandstones, in which are 
abundant remains of tree-trunks often of large size, are usually coarse 
and white or gray, being occasionally a very light brown. 

In the river banks just above Lower Camp is probably the best 
section of the Dakota seen this season. It is here all exposed and there 
is a continuous outcrop from the top to the bottom. The dips are all 
quite regularly to the west. In the river banks farther up the river, 
just south and east of Hoffmann, is also a very good section. The 
description given above of the Dakota formation describes the rocks 
of these sections quite closely. 

The top of the mountain on which are North Greenslope and West 
Greenslope stations is composed practically of a flat cake of Judith 
River beds, which can be distinctly seen overlying the dark shale series 
on all sides, the contact being rather high up on the sides of the moun- 
tain. The same thing also exists on the north side of the river in the 
case of the mountains containing Forks and Missing Links tations. 
Here, however, the contact is very nearly at the tops of the hills in 
places. 

Just east of Gorge creek is the axis of a wide synclinal fold and from 
here west for some distance the dips are low and to the east. 

The ridge just south of the river and east of North Greenslope 
is composed of a row of small summits, each one caused by the Cardium 
sandstones. This is the same thing happening as was seen in the 
northern part of this district so often, the softer shales weathering 
rapidly away from each side of these harder sandstones and causing , 
the summits of the hills and ridges. 

The wide Dakota area just west of the mountains and south of 
Threepoint creek and containing Volcano, Ware Head, Hoffmann 
and Junction is in the form of a high, flat anticHne, very similar in 
structure, and in the rocks composing it to the area north of the 
Moose mountains. The contact on the eastern edge with the Benton 
shales is well exposed in the river and in the hills to the south; and 
the shales are in every case overlying the Dakota beds with low dips 
to the east. Toward the western side the dips are to the west, and 
along the river the angle of dip nearly coincides with the angle of 
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the fault plane between it and the Palaeozoic rocks. The central portion 
of the fold is undulating somewhat, but taken as a whole is practically 
flat. Ware Head is the axis of an irregular anticlinal fold. The 
coal measures outcrop in places to the north. of Hoffmann, but the 
outcrops are in most places covered by drift gravels and wash, so that a 
section of the measures was not obtained here. On the north face of 
Hoffmann, about half way up it, the conglomerate which overlies the 
coal measures appears in the form of an arch, the whole hill being a 
minor anticline somewhat pushed over to the cast. The measures 
are here also mostly covered, but a partial section is to be seen along 
the river. 

P. Bilnis* Coal Basin. 

Just inside the first range of mountains and along the heallwaters 
of the south branch of Sheep rivei; is a Cretaceous trough carrying 
valuable coal measures of Kootanie age, of which a considerable area is 
owned by P. Burns, of Calgary. The coal seams which have been des- 
cribed in another part of this report have been opened up to some 
extent in a couple of small creeks, running into Sheep river from the 
west, just about where the Indian trail crosses the divide from the 
Highwood river. 

This Cretaceous basin terminates to the north about two and a half 
miles north of the Elbow river ; the southern end was not explored as it 
extends far to the south of* the area covered by this report. 
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Tilt Cretaceous measures in some places, especially to the siulli, ap- 
pear to be faulted along their western edge similar to the following: — 
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rocks to the west have been pushed over themselves and now overlie 
the Cretaceous. Differences of pressure and in the constituents of the 
formations allow of the fold being thus altered as below : — 
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Moose mountains, although they are otherwise very similar. The con- 
glomerate which overlies the coal measures to the east was not seen 
here in place, but considerable of the float was found on the hillsides, 
so that it very probably outcrops on some of the higher points or ridges ; 
but as our work was done late in the autumn, with considerable snow 
on the ground, we did not find it. 

The formation here consists chiefly of sandstones, characteristically 
brown in appearance. In fact from the river up to the tops of the 
high rugged Cretaceous ridge here, the whole series is strikingly brown 
in colour. The sandstones are, for the greater part, quite uniform in 
texture as well as in colour, being rather fine-grained and not very hard. 
About half way up the hill a few coarser and grayer beds were seen and 
also some darker ones. Above this again are a number of black shale 
beds generally only a few feet in thickness, and often carbonaceous, 
being at times composed almost wholly of the remains of ferns, &c. 
Near the top of the hills are a few coarser gray and greenish sandstones. 
Quite a number of plant remains were collected from this series, all 
being very characteristic Kootanie types. 

The lowest beds of this series were only seen in a few places, but 
there they corresix)nd very closely with the rocks underlying the coal 
measures just outside the mountains and even very noticeably have 
the same peculiar yellowish weathering which so much resembles 
limestone weathering, although these shales and sandstones in most 
places contain very little lime. 

The high hills of this Cretaceous trough extend in a northwesterly 
direction along the west side of Sheep river to within about three miles 
of the Elbow river. From here they rapidly disappear and the Cre- 
taceous and Jurassic instead of being a high rugged ridge become a 
narrow vallev in between the limestone hills on each side. The form- 
ation, as it were, goes up in the air; so that about three miles north of 
the Elbow river it has tapered out entirely. The coal also disappears 
with the high hills, having l)een all eroded away in the northern part 
of the basin. 

At the northern end of this trough the same quartzites appear as 
were seen farther south and they outcrop similarly on both sides, prov- 
ing that this part of the trough is in the form of a synclinal fold. Along 
the river the folding of the limestones, also, gives ample evidence of this. 

The western contact is high up on the face of the escarpment at the 
Elbow river, but as the trough is traced northward it descends, and 
fnially, at the point of thinning out entirely, reaches nearly the level 
of the vallev. 

Some hundreds of feet of dark shales were seen next the Palaeozoic 
cjuartzites here, resembling very closely those around the Moose moun- 
tains, and thev are undoubtedly of the same horizon. Intercalated in 
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these dark Femie shales are thin beds of yellowish brown weathering 
sandstones of medium hardness and texture and reddish-gray in colour. 
The shales themselves are quite soft and free from coarse sand and 
often present in their bedding i)lanes quite a soot-like appearance. 

FOSSILS. 

No vertebrate remains were found. 

Specimens of the following invertebrate remains were obtained. 

From the Edmonton formation — 

Osirea glabra. 
From the Bearpaw shales — 

Lingula subspatulala. 

Pieria nebrascana, 

Baculites compressus. 
From the Claggett shales — 

Lingula stibspatulata. 

Pieria nebrascana. 

Baculites compressus. 
From the Cardium sandstones — 

Cardium pauperculum, Stanton. 
From the Benton shales — - 

Inoceramiis problematicus . 

Scaphiies ventricosus. 

Mould of an ammonitoid^ likely, — 

Prionscyclus woolgari. 
From the Dakota formation — 

Spherium sp. 

Viviparus sp. 

Goniobasiis sp. 

Camp do ma sp. 
From the Fernic shales — 

Guards of Belemnites sp. 
The above specimens were examined and named by Dr. Whitcaves 
of this Department. • 



The plant remains found this season were examined and named by 
Dr. D. P. Penhallow, of McGill University. The following were ob- 
tained : — 

From the Edmonton formation— 

Sequoia rcichcuhachi, Heer. 

Viburnum, sp. 

Platanus m-wbcrryana, Heer. 



54 GEOLOGICAL SURVEY OF CANADA 

From the Bearpaw shales — 

Sequoia reichenbachi, Heer. 

Cyadites unjiga, Dn. 
From the Judith ^iver formation — 

PoptUus elliptica, Newb. 

Betuliies, sp. 

Dioonites, sp. 

Aspleniuni ntobrara, Dn. 

Athrolaxopsis tenuicaults, Font. 

Asplenium dicksonianum, Heer. 

Thyrsopteris pecopteroides, Font. 

Sequoia smiUiana, Heer. 

Proiophyllum haydenii, Lecsq. 

Cissites, sp. 

Sequoia cuneaia, Newb. 

Ginkgo baynesiana^ Dn. 

Palirurus cretaceus^ Lecsq. 

SaliXf sp. 

Quercus rliamnoides, Lecsq. 

Juglans crassipes, (?) Heer. 

Paliurus ovalis, Dn. 

Angiopieridium strictinerve, (?) 

Ginkgo sibirica, Heer. 

Sequoia reichenbachi, Heer. 

SpJienopteris johnstrupi, Heer. 

Sequoia ambigua, Heer. 

Alnites grandifoliaf Newb. 
From the Claggett shales — 

Cycadites unjiga ^ Dn. 
From the Dakota formation — 

Carpolithus iernatus^ Font. 

Fruits, probably of Ginkgo, 

Splienolepidixan siernbergianum densifiorum ^ Heer. 

Ginkgo lepida, Heer. 

Ginkgo sibirica, Heer. 

Ginkgo f sp., male inflorescence. 

Athrolaxopsis tenuicaulis^ Font. 

Nilsonia californica, Font. 

Ginkgo huitoniy Heer. 

Thyrsopteris brevipennris, Font. 
From the Kootanie formation — 

Dryoptcris jrcdericksburgensis (Font.), Knovvlt. 

Cycadites longijolius^ Font. 

Siigcnoptcris viantcJli (Dunk.), Schcnk. 



MOOSE MOUNTAIN DISTRICT OF SOUTHERN ALBERTA ,, 55 

Athrotaxopsis tenuicaulis, Font. 

Sagenopteris n. sp. 

Thyrsopieris meekiana, Font. 

Sequoia heterophylla. Vel. 

Sequoia smittiana, Heer. 

Sagenopteris elliptica, Font. 

Baieropsis pluripartita, Font. 

Podozamites longifolius^ Emmons. 

Podozamites lanceolatus (L. and H.), Schimp. 

Thyrsopteris insignis, Font. 

Thyrsopieris pecopieroides, Font. 

Cladophlebis falcata, Font. 

Zamites arciicus, Gopp. 

Ginkgo huttoni magnifolia, Font. 

Cladophlebis constricia^ Font. 

Nilsonia, n. sp. 

Cladophlebis disians, Font. (?) 

Some of the types found in the Judith River formation have by 
some authorities been considered as belonging to the Dakota. 
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REPORT 



ON THE 



GEOLOGY AND NATURAL RESOURCES 

OF THE AREA INCLUDED IN THE 

NORTHWEST QUARTER-SHEET, No. 122, OP THE 
ONTARIO AND QUEBEC SERIES 

COMPRISING PORTIONS OF THE COUNTY OF PONTIAC, QUEBEC, AND OF 
CARLETON AND RENFREW COUNTIES, ONTARIO, 

By R. W. ells. 

INTRODUCTION. 

The official number of the map-sheet to which this report relates is 
No. 122, known as the " Pembroke sheet." It lies west of and joins 
map-sheet No. 121, or the " Grenville sheet," and has an area of 3,456 
square miles. The eastern limit of the sheet is not far from the 
Gatineau river, north from Ottawa city, and the southwestern portion 
is traversed by the Ottawa river from a point about thirty miles west 
of Pembroke to within ten miles of the city of Hull. 

POSITION OF STREAMS. 

The area north of the Ottawa is intersected by several large streams. 
In addition to the Gatineau, which crosses near the eastern margin of 
the map, from the northern limit of the townships of Northfield and 
Wright, there are several large branches of this stream from the 
west. The principal of these is the Pickanock which rises in large 
lakes, among which Dumont and Squaw lakes, in the unsurveyed 
area north of the townships of Huddersfield and Clapham, are the 
most important. The stream joins the Gatineau in the central part 
of Wright township nearly sixty miles north of the city of Ottawa. 
Farther south other important tributaries are the Kazabazua, Stag 
creek and the P^che river, the last entering the Gatineau near the 
village of Wakefield. 
7261—1 
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In the western portion of the area included in the map are the 
Coulonge and Black rivers, both large streams from the north. The 
former enters the Ottawa at the village of Fort Coulonge in the township 
of Mansfield, about three miles above the bead of Calumet island, 
while the latter flows into the north or Culbute channel of the Ottawa, 
near the lower end of Allumette island, in the township of Waltham, 
about nine miles west of the mouth of the Coulonge. 

The area on the south side of the Ottawa is also intersected by 
several important streams. Of these one of the largest is the Peta- 
wawa which rises near the headwaters of the Muskoka river and 
flows northeast until it meets the Ottawa about nine miles west of 
the town of Pembroke. For a large part of its course this river haa 
the reputation of being rough and difficult to traverse with canoes. 
It was, however, surveyed in 1853 by Mr. Alexander Murray of the 
Geological Survey, who reports that the country thus traversed i» 
largely granitic in character throughout the greater part of its course. 

Among other streams which flow into the Ottawa from the south, 
and are included in the area of the map-sheet, are the Indian and the 
Musquash rivers, which come in at the town of Pembroke, and the 
Bonnech^re, a large river which joins the Ottawa at a point on Chats 
lake about twelve miles west of the town of Amprior. The Mada- 
waska, also an important stream which enters the Ottawa at the 
latter place, lies to the south of the present map sheet. 

The area north of the Ottawa, with the exception of a belt of town-^ 
ships in the more immediate vicinity of the Gatineau and those 
adjacent to the Ottawa itself east of the Black river, is almost entirely 
unopened for settlement. West of the Black River roads extend 
along the north side of the Ottawa to the deep bay at the lower end 
of what is known as the Deep river opposite High View, which is SLt 
the sharp bend about twenty miles above the town of Pembroke. 
Roads also extend north nearly to the rear of the township of Sheen,, 
but a large portion of this area is still unopened. Between the Black 
and Coulonge rivers several settlement roads have been made for a 
distance of eight to ten miles, and portage roads continue along these 
streams for some miles farther. In all these townships the travelled 
roads are in close proximity to the Ottawa. Beyond these the 
country is generally rough and practically inaccessible outside of the 
canoe routes along the rivers mentioned. 

East of the Coulonge the country is fairly well opened up as far 
north as the head of Otter lake on the Pickanock river whence a 
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umber or portage road extends northwest to Squaw lake and thence to 
the upper part of the Coulonge river. 

South of the Ottawa the area between the river and the Bonne- 
ch^re is much less broken, and good settlements are common. There 
are here large outcrops of the limestones of the several Palaeozoic 
formations, the decay of which usually produces a soil very favourable 
to agriculture, and the crystalline limestones also have a comparatively 
widespread development as compared with the country north of the 
Ottawa. 

This portion of the map-sheet is al;«o traversed by several lines of 
railway, among which are the Canadian Pacific from Ottawa west- 
ward, the Grand Trunk, and the Pembroke Southern which extends 
from the town of Pembroke to meet the Grand Trunk at Golden lake. 
On the north side of the Ottawa the only railway yet constructed, in 
addition to the line up the Gatineau river, is the Waltham branch 
of the C. P. R. system, which now terminates near the mouth of 
the Black river. The Maniwaki branch of the C.P.R. system 
extends northward, keeping for a considerable part of its course 
in close proximity to the Gatineau river. This road for some 
years ended at the village of Gracefield, about one mile above the 
mouth of the Pickanock, but is now completed to Maniwaki, at the 
mouth of the Desert river. 

The area included in map-sheet No. 122 presents somewhat diflFer- 
ent geological features from those found in the adjoining map-sheet to 
the east. In the part near the Gatineau river there is a much greater 
development of the crystalline limestones belonging to the Grenville 
or Hastings series than in the western half of the area. This area of 
calcareous roc' s, while gi'eatly interrupted by masses of granite and 
occasional outcrops of the grey gneiss, has a breadth from east to west 
of nearly fifteen miles, and extends northward far beyond the 
limit of the map-sheet. Its distribution in this direction along the 
Gatineau river and its tributaries has already been briefly described in 
the report on map-sheet No. 121. 

Westward of the calcareous rocks, the formation is largely granitic 
in character. These granites are often well foliated, though this feature 
is also frequently absent. Along the Coulonge river as far north as our 
examinations along this stream extended, or to a point about seventy 
miles from its junction with the Ottawa, measured along the stream, 
large areas of greyish and reddish-grey gneiss are seen. They are 
7261—1^ 
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associated with beds of crystalline limestone and quartzite, resembling 
in this respect the characteristic rocks of the GrenviUe series. Large 
portions of this district are covered by heavy beds of sand. The 
limestone and' quartzite are rarely seen west of the mouth of the 
Black river. 

South of the Ottawa large outcrops or outliers of Palaeozoic rocks, 
principally Black River limestone, occur, while the western part of 
this area, especially in the townships of Alice, Fraser, Petawawa and 
Buchanan, is occupied to a large extent by heavy deposits of clay and 
sand. 

In connexion with the crystalline limestone and associated gneiss 
found in the district south of the Ottawa there are large areas of 
crystalline schist. Rusty and yellowish weathering dolomite, often 
with irregular bunches of quartz, is also a marked feature in the rocks 
of this district. The schists and dolomite have a wide development 
along the line of the Kingston and Pembroke railway, Ijeing the 
northern prolongation of large masses of these rocks which are found 
in the counties of Frontenac and Hastings. 

The earliest work on the geology of the district dates b^rck to 
1852-63, and was done by Mr. Alexander Murray, the then Assistant 
Director of the Geological Survey. In the latter year Mr. Murray 
made a number of traverses and surveys of important rivers in the 
country south of the Ottawa, comprising the Petawawa from its source 
near the headwaters of the Madawaska and Muskoka to the junction 
with the Ottawa above Pembroke; and the Bonnech^re from the 
Ottawa to Round lake which is a few miles west of Golden lake on 
the Grand Trunk railway. From Round lake a traverse was 
made across country to the Madawaska River waters, which were 
reached at what is now known as Barry bay. The geological features 
of the country adjacent to these rivers were carefully mapped at that 
time. 

In 1853 Mr. James Richardson made a series of surveys in the 
Pembroke district, including Allumette island, and continued his 
work east by pacing the road from Pembroke to Ottawa city. Later, 
in 1876, Mr. L. R. Ord, working with Mr. H. G. Vennor, carried on 
the work in this area, surveying the greater part of the roads to the 
north of the Ottawa between Coulonge river and the Gatineau, and on 
the south side over portions of West meat h, Ross and Horton town- 
ships. 
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In his report for 1876 Mr. Vennor describes the leading geological 
features along the Ottawa from the town of Amprior as far west as 
the junction with the Mattawa river. The distribution of the 
crystalline limestone in the eastern portion of the county of Renfrew 
is also given, and the connexion of these with similar limestones 
north of the Ottawa is clearly stated, the two being regarded as 
equivalent formations. In this way the rocks which had been 
described in the earlier reports under the name of the " Grenville 
series" were shown to belong the same horizon as those which in the 
area south of the Ottawa had been styled by V ennor the " Hastings 
series." The statement thus put forward by Vennor, nearly thirty 
years ago, has been to a large extent supported by the detailed work 
in the district, as well as to the east and west, during the last ten 
years. A large amount of attention was also given by Mr. Vennor to 
the study of the economic minerals of the area, more especially 
to the deposits of iron, mica, graphite and apatite. 

The relations of the several divisions of the crystalline rocks in 
eastern Ontario will be found discussed fully in the preceding report 
on the Perth sheet. 

The different rock formations found in the area comprised in map- 
sheet No. 122 are as follows : — 

Palaeozoic formations, 

Trenton limestone. 
Black River limestone. 
Chazy limestone and shales. 
Calciferous dolomite. 
Potsdam sandstone. 

Crystalline rocks, includinfi : — 

Granite and granite-gneiss. 

Gneiss, quartzite and limestone of the Grenville series. 
Anorthosite and other igneous rocks. 
Post-Pliocene deposits. 

Owing to the fact that the crystalline rocks are the more important 
geological feature in the area under consideration, their description 
will be first given. 

THE CRYSTALLINE ROCKS. 

In general character the crystalline rocks of the area north of the 
Ottawa and west of the Gatineau river closely resemble those already 
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the Green Lake portage route, by which a rough portion of the river 
is passed. The genei*al strike of the rocks here is to the northwest, 
following generally the course of the stream. The upper portion of 
the Black river is occupied, as far as our traverse extended, by the 
granitic portion of the series. 

Along the Coulonge the gneiss of the Grenville series is associated 
with quartzite and limestone. The gneiss is sometimes very well 
bedded, and in the cliffs on some of the lakes, notably on Bryson lake, 
the outcrops closely resemble well-bedded masses of Potsdam sandstone. 
In this respect the rocks are very similar to certain of the gneisses 
seen on the upper part of the North Nation river in the Grenville 
district. 

Along the north side of the Deep river (Ottawa), certain portions of 
the gneiss formation are well banded and the dip is at a high angle, 
sometimes to the east, but in places to the west, indicating an anticli- 
nal structure. The same features are seen in the rocks where exposed 
along the south side of the river, though the exposures are here less 
frequently seen owing to sand deposits which prevail over much of the 
area in this direction. In places, however, especially towards the 
Rapides des Joachims, the rocks are more massive. 

In the area between the limestones of the Gatineau River belt and 
the outcrops of the similar rocks along the Coulonge river there 
appears to be a marked divergence in the strike of the gneiss, which 
extends for a considerable distance. Thus in the former district the 
strike of the gneiss and associated limestone varies from N. 50* E. to 
N. 10' E., while^along the latter stream the general strike is from 
twenty to thirty degrees west of north. The cause of this divergence 
seems' to be the presence of a large urea of granilJb and granite- 
gneiss which is extensively developed in the country east of the 
Coulonge and which extends across to the upper part of the Pickanock 
waters. The peculiar action of certain portions of this mass is seen in 
the abrupt termination of some of the limestone bands as well as the 
associated gneiss at a number of points. This divergence in the strike 
of the gneiss and limestone through the agency of granite masses is 
also well seen at other points in the area of the Grenville sheet, as also 
in that to the south. 

COULONGE RIVER. 

The Coulonge river has a length of about 150 miles. It enters the 
Ottawa near the village of Fort Coulonge, in the township of M ansfield, 
about three miles west of the head of Calumet island. The current is 
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often swift and in many places broken by heavy rapids and falls which 
render its ascent difficult for canoes. The upward journey is generally 
accomplished by taking advantage of a chain of lakes along the west 
side which extend north for about thirty miles, or, by making several 
portages and continuing the route through Bryson lake and creek, the 
main stream can be reached at about seventy-two miles from the 
mouth, or one and a half miles north of the junction of Crow river, a 
tributary from the east. Above this point on the Coulonge the ascent 
of the river is much more easily accomplished. 

Along that part of the stream for half a mile on either side of the 
Crow river grey gneiss, associated with bands of crystalline limestone, 
is the prevailing rock. The gneiss is sometimes rusty and in places 
associated with black bands, probably an amphibolite, having a strike of 
N. 20*' W. and dipping N. 70' E. 15^20^ The limestones appear at 
several points below, notably at the small bend about two miles above 
the first fall, which is between the sixty-four and sixty-five mile posts. 

This fall is about seven feet high, over dark hornblendic, with 
reddish and grey, gneiss, the strike and dip of which are the same as 
just recorded, and this appears to be the general strike of all the rocks 
throughout this part of the country. The portage past the fall is a 
fourth of a mile in length, on the west bank of the river, and the 
gneiss and limestone are here abruptly cut off by a mass of red 
granite. A conglomerate band is seen in the limestone a short distance 
above the falls, the pebbles consisting of red and grey gneiss, well 
rounded and stuck in the limestone at all angles. The resemblance of 
these pebbles to the rocks of the Grenville series, as also to those of the 
Hastings series as seen along the Mississippi river, is very marked. 

At this fall a steep granite mountain rises to the west of the stream, 
but below this as far as Devil chute, almost twelve miles farther 
down the river, tlie shores are generally low and for the most part 
consist of sand and gravel. Occasional outcrops of the usual gneiss 
appear with a dip of N. 80' E. < BO'-SO'. The same dip is seen at the 
Chute in greyish and black gneiss which is cut by granite dikes. 
Small bands of limestone with inclusions of rusty gneiss are found at 
many of the gneiss outcrops. In places the limestone is quite dolo- 
mitic and weathers a bufF-yellow. High ridges of granite-gneiss occur 
along the east bank of the river, between the main stream of the 
Coulonge and the east branch. 

Below this for some miles the course of the river is much more 
crooked. The exposed rocks are usually of the gneissic variety, for 
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the most part of a reddish colour, but with associated black and grey 
bands, and occasionally a band of buff- weathering dolomite is seen. 
At what is known as the Post-office rapid, a short distance below the 
foiiy-eight miJe post, the dip changes to southwest < 20**, and on a trail 
thence to Murtagh depot, which is about one mile and a half east of 
this place, a ridge of the granite gneiss U crossed. The country in 
this direction appears to be much more broken, and high ridges are 
numerous. Small patches of a pinkish limestone^ generally much 
contorted, are found with the granitic rocks of this part of the ^iver. 

Thence down stream the shores are lower, with sandy or gravelly 
banks and occasional ridges of high land. At Duval creek, near the 
forty-four and a half mile post, there are high hills on the southwest 
of a coan^e reddish granite, but a short distance above this point the 
usual reddish-grey and black gneiss dips N. 70* E. < 40"*. 

From this place to Ragged chute, which is at the thirty-six mile 
post, the shores are sandy and no ledges are seen, though hills rise a 
short distance back from the stream. This chute is over a mass of 
red granite which is intruded through the gneiss, and the place is very 
rough, with bold cliflfs of red granite and gneiss on the east bank and 
low ledges of the same on the west side. No foliation could be deter- 
mined in the rocks at this place. The falls are ten or twelve feet in 
height and the portage comes down over a wing dam and along an 
island in tlie stream. The granite forms heavy rapids in the river 
below, and there is a dike of diabase six inches wide which cuts the 
granite and gneiss. 

At Gelinas chute, which is at the thirty-four mile mark, the gneiss 
is much broken up by intrusives, but a little below this place it 
assumes a strike of N. 30" E. and dips S. 60" E < 10". 

Below this again to the forks of the East branch the shores are low 
and gravelly, and no ledges show along the stream. The ascent of the 
East branch was not practicable at the time of our visit, owing to the 
low stage of the water. It is described as a very rough stream with many 
falls and portages, and the rocks are probably largely of the granitic 
or granite-gneiss varieties. 

Below the Forks the shores for several miles are largely composed of 
sand and gravel. Occasional ledges of grey and black gneiss are seen, 
and at the Poplar rapids these gneisses contain a small band of yellow- 
weathering dolomite. The strike here is N. 30" E. and the dip S. 60" 
E. < 10". At the Bear chute, near the twent} -six mile mark, the 
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strike of the grey and black gneiss is N. 20' W. and the dip N. 70 
E. <20\ Below this for several miles similar rocks are seen at 
intervals. 

The river from the twenty-six to twenty-three mile marks is very 
rough, making navigation with canoes treacherous. Steep mountains 
rise on both sides and there are several portages. 

The Island rapids are caused by heavy masses of coarse granite 
which cut the gneiss, and along the portion of the stream between the 
twenty-ftve and twenty-three miles posts, large blocks of green pyroxene 
are seen along the shore. 

Between this and Bryson creek, which comes in from the west near 
the seventeen mile mark, are several rapids, the current being very 
strong and in places rough. Among the rapids are the Island, Horse- 
shoe, Trois Roches and Long. The rocks along this stretch of the river 
are mostly reddish-grey and grey gneiss with small bands of limestone, 
all of which ai*e cut by masses of red granite. Similar gneiss and 
limestone bands continue down to the Grand falls, which are about 
four miles above the village of Fort Coulonge, but in the last four 
miles before reaching the falls the shores are low and composed of 
sand and gravel, rock outcrops being very rarely seen. 

The Grand falls are sixty feet in height, over masses of limestone 
and granite, but below this to the junction with the Ottawa the river 
flows through sand plains, underlaid by clay of the usual bluish-grey 
variety. 

BLACK RIVER. 

The Black river was ascended for about seventy miles, whence a 
route was followed across to the Coulonge by way of Foran creek and 
lake, and Lynch, Travers and Bryson lakes and the upper Bryson 
creek. None of these lakes except the last are indicated on any map 
in our possession, and in the absence of any guide who knew the 
proper portages some ditliculty was at first encountered in finding our 
way across. The portages are usually short and easy, except the last 
to Bryson lake which is two miles long over a rather st^ep ridge. 

The country along the lower ten or twelve miles of the Black river^ 
between this stream and the Coulonge, is traversed by several roads, 
which meet at what is known as the Culbute,a fall and rapid about 
ten and a half miles from the mouth of the riv(»r, which joins the back 
or Culbuti? channel of the Ottawa near the lower end of Allumette 
island. 
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Small ledges of gneiss also show at forty-four miles, and there is a 
large cliff of red granite on the west side above the forty-five mile mark. 

Above this for a couple of miles granite and gneiss hills rise on tbe 
east of the stream. At fifty miles there is a rapid, the water flowing 
over rusty quartzose gneiss which has a southwest dip < 10*, and at 
the Bear rapid, one mile above, banded gneiss is cut by granite dikes, 
the dip of the former being west < 15". The banks of the river all 
along are composed largely of sand. 

About one mile above Bear rapids is the foot of the Mountain 
portage. This is three miles in length, past a very rough portion of 
the river with a heavy chute at the upper end. The rocks are all 
gneiss and granite with a dip to the west < 20° 30**. Thence up to 
the fifty-eight mile post the river is broken by chutes and heavy 
rapids, and the ascent is difficult ; the rocks are exposed at frequent 
intervals and consist of gneiss with some granite throughout. Grey- 
ish mica-gneiss, cut by granite, is seen at sixty-two miles with a dip 
to the S.W. <12'', and thence up to Foran creek, where the portage 
route to the Coulonge takes off to the east ; the banks are for the 
most part of s ind, and the country is low or broken by scattered 
ridges of gneiss and granite. 

The upper part of the Black river was not examined. It appa- 
rently flows for a good part of its course through sandy country, and 
the Crown Lands survey of the stream shows no falls and but few 
rapids. 

No limestone was seen along the route traversed between the Black 
and Coulonge rivers, though bands of this rock may occur along the 
shores of some of these lakes. The rocks observed were all gneisses of 
the Grenville serie?, well-banded and showing the pres'^nce of several 
anticlines between the two rivers. 

Along the shores of Bryson lake the principal rock outcrops are of 
greyish quartzose and sometimes black gneiss, generally well- banded. 
This lake is twelve to fourteen miles in length from south to north, 
with several long bays and numerous islands scattered throughout. 
It discharges by a creek about three miles in length from a bay at 
the northeast end, into the Coulonge river, as already noted in the 
remarks on that stream. 

OTTAWA RIVER. 

The Ottawa river, which traverses the area of the map-sheet 
diagonally across the southern half, presents some interesting features 
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both from the physical and geological standpoint. The valley of the 
river is of great antiquity, and was undoubtedly excavated before the 
time of the Potsdam sandstone, since this, the oldest of the Palaeozoic 
formations in the district, was deposited upon the eroded Archaean 
floor. 

The present channel of the river presents a series of somewhat 
narrow lake expansions which extend from the city of Ottawa to the 
Des Joachim rapids, a distance of about 150 miles along the stream. 
The first of these in ascending order is Lake Deschenes which extends 
from Britannia to the foot of the Chats falls. The elevation of this 
lake or expansion of the Ottawa, taking the low water readings for 
Mr. J. White's book on "Altitudes in Canada", is 189 feet above the sea. 
This part of the river is navigable for steamers throughout its entire 
length to Fitzroy harbour which is just below the falls. 

The waters of this river expansion are separated from those of the 
next above, which is known as the Chats lake, by the Chats falls and 
rapids. The elevation in the river caused by this obstruction to 
navigation is about fifty feet. Chats lake with an elevation of 
239 feet (low water level) extends to the Chenaux rapid, where the 
ascent is broken by a slight fall of only a few inches at low 
water. This can be readily ascended by steamers, and the navigation is 
thus continuous from the foot of Chats lake a short distance below 
Amprior to Portage du Fort village. 

• 

At this place the upward navigation is brokc^n for some miles by a 
series of heavy rapids and falls. The river is divided into two chan- 
nels, a short distance above this village, which flow on either side of 
Calumet island. That on the south side is known as the Roche 
iFendu channel, and that on the north as the Calumet channel The 
former is very rough for the greater part of its course, there being a 
total rise of 100 feet from the foot of the Portage du Fort rapids to 
the head of La Passe rapid, a distance of twenty-six and a half 
miles. 

On the Calumet channel the broken water space is much shorter, 
terminating at the village of Bryson where steamboat navigation is 
again resumed. This place is about eight miles north of Portage du 
Fort by road, the rise in the river in this interval being about ninety- 
six feet. The Calumet channel, which flows past the north side of the 
island, is largely cut out of sands, so that the navigable channel is 
liable to change every year during the period of high water in the 
spring. 
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The elevation of Lake Coulonge, which is the usual name of the 
lake expansion between the head of Calumet island and the foot of 
Allumette island, which is about eleven miles farther west, is placed 
at 341} feet above sea-level, and of the channel at the foot of Allu- 
mette island as 344.2 feet. 

The two channels which flow past this island are known as the 
Culbute on the north side, and the Pembroke around the south and 
east sides. The former is quite straight and is broken by two rapids 
and a fall. The first rapid is at the village of Chapeau and is about 
a foot in height, but the Tlslet rapid and Culbute fall, which 
are now overcome by means of a lock, have a rise of seventeen feet 
and the elevation of Pembroke or Allumette lake is given as 363.5 
feet above the sea. 

The south or Pembroke channel is broken by two rapids, the lower 
known as Paquette near the lower end of the island, and the upper 
or Allumette rapid about three miles below the town of Pembroke. 
Steamboats run from the village of Bryson to the foot of Paquette 
rapids, and formerly by passing the lock in the north channel could enter 
the Allumette lake and thus continue to the foot of des Joachims rapid, 
at the head of what is known as the Deep river or the portion of the 
Ottawa lying between High View and the rapids just mentioned. The 
altitude of the Deep river is given as 364.8 feet. 

The course of the Ottawa, being for the greater part almost at right 
angles to the strike of the rocks throughout this area, affords a very 
fair section across the southern portion of the map-sheet. Along the 
part between Ottawa city and the Chats falls the Palaeozoic forma- 
tions including the Potsdam, Calciferous and Chazy are well exposed, 
especially along the south or Ontario side. On the north side the 
Chazy and Calciferous extend westward as far as the mouth of Breck- 
enridge creek when the granite and gneiss come to the shore and con- 
tinue up river to within about one mile of Quio village. Here dolo- 
mites of Calciferous age again appear resting on the eroded surfaces of 
the granitic rocks and capped by the greenish-grey shales and sand- 
stones of Chazy age in the village itself. To the north, on the bank of 
the Quio river in rear of the village, Potsdam sandstone occurs, and 
it is possible that a fault crosses this area by which the extent of the 
Calciferous is much reduced. The dolomites are again seen at the 
foot of the Chats falls on the north side of the river at the village of 
Old Pontiac in a very limited outcrop, but the Potsdam sandstone 
does not occur at this place. 



I 
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Passing the Chats falls and rapids, which are caused by a barrier of 
ci-ystalline limestone much intersected by granite dikes, outcrops of 
gneiss, schists of various kinds, diorites and red granite again appear 
along the north shore. At the ro€id leading down to the ferry which 
crosses to Braeside from Bristol iron mines the Calciferous dolomite 
occurs in irregular patches upon the crystalline rocks and forms a. 
narrow margin along the shore as far west as the point near Norway 
bay, above which another point below Bristol wharf is formed of 
granite and gneiss with some limestone. The crystalline limestone is 
seen at frequent intervals as far west as Portage du Fort village, 
int^rstratified in places with bands of greyish gneiss, and occasional 
masses of granite and anorthosite. Large portions along the north 
side are occupied by heavy deposits of reddish sands ; which are 
extensively developed in the townships pf Bristol and Clarendon^ 
situated to the north of this part of the Ottawa ; and occasional 
masses of red granite are seen, with small bands of crystalline lime- 
stone. In the northern portion of Clarendon township there is a- 
large area of granite, in places without foliation, which ri^es to the 
east of the Ottawa a short distance below tho village of Bryson, and 
extends northerly into the townships of Thome and Leslie, The 
breadth of this large mass is about ten miles from east to west. 

Along that part of the Ottawa between Portage du Fort and Bryson 
the rocks are for the most part calcareous. The limestone in places 
forms a marble of excellent quality, which has been quarried, and 
some Oi the decorative pillars for the Parliament buildings in Ottawa 
were taken from the rock near the former village. A new quarry 
has been opened within the last half-dozen years near the Bryson 
road, about one mile and a half north of the Portage village. Small 
patches of Calciferous dolomite also occur along this road which turns 
off to the eastward about two miles north of the village, the rock 
resting upon the eroded surface of the crystalline limestone. 

CALUMET ISLAND. 

The part of the Ottawa river between this village and Bryson is 
very rough and broken by numerous heavy rapids and falls. These 
are caused by dikes and masses of granite which have broken through 
the limestone and twisted the latter in every direction. Masses of 
green stone or diorite also occur, and in places the rock is serpentin- 
ized and small veins of chrysotile occur. This feature is well seen at 
the Grand Calumet falls about half a mile below Bryson village, and 
also in a cliff of limestone at the west end of the bridge over the 
Ottawa leading across to Calumet island. 
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The east end of this island is occupied largely by granite and 
diorite. Along that portion bordering on the Ottawa river and 
extending from the shores of the Roche Fendu lake to Bryaon an 
irregular band of crystalline limestone occurs which is much broken 
across and injected with granite dikes, some of which are of large 
size. The granite mass extends across the Roche Fendu channel into 
Westmeath township, and westward on the island to about the line 
between lot one, range VII, and lot 22, range III, where ledgee of 
limestone and grey gneiss again appear. The eastern end of the 
island, in addition to the granite, also shows large masses of diorite or 
gneiss in which large pockety masses of galena and zinc blende occor, 
which have been worked at irregular intervals for some years. The 
west half of the island consists in large part of plains of sand, with a 
small growth of pine, and the rocks where exposed are greyish gneiss 
with occasional thin bands of limestone. On the southwestern 
extremity greenish Chazy shales occur, underlaid by the Calciferous 
dolomite. This is in the area opposite the point known as La Passe 
on the Ontario side of the river. The dolomite and overlying shales 
rest upon the gneiss and granite of the west end of the island. They 
form the lowest beds of the Palaeozoic basin in this direction, the 
rocks of which occupy nearly the entire surface of Allumette island to 
the west, as well as large portions of the townships of Pembroke, 
Staiford and Westmeath on the south side of the Ottawa. 

The channel around the north side of Calumet island is cut through 
sand for the greater part of the distance from La Passe to Bryson. 
Hills of granite rise on the south side of the channel opposite Camp- 
bell bay, while along the north side of the river- in the township of 
Litchfield similar granitic rocks are a conspicuous feature. These 
granites are generally foliated, and in places there are areas of the 
Grenville gneiss and limestone. This granite-gneiss belt extends 
across to the headwaters of the Pickanock and is well displayed to 
the west of Otter lake in the townships of Huddersfield and Clapham, 
and around the chores of Lake Dumont still farther north. 

Between the head of Calumet and the foot of Allumette islands the 
shores are generally low and are composed largely of sand and clay. 
Above the mouth of the Coulonge river, at Pointe Seche, on the north 
side of the Ottawa, flat-lying ledges of Black River limestone are 
exposed, from which the characteristic fossils of this formation have 
been obtained. Crossing a rather deep bay on the north side of the 
river, above this point, ledges of Trenton limestone appear on the west 
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side underlaid by limestones of Black River age. These in turn rest 
upon the eastern flank of a hill of gneiss and limestone, much broken 
up and intersected by masses of red granite. 

The lowest beds of the Black River formation at this placearedolomitic 
and were at first supposed to belong to the Calciferous formation but the 
finding of masses of Columnaria halli and of Tetradium fibratum, 
with other characteristic forms, has enabled us to determine their 
exact position. The basal beds are inclined against the crystalline 
rocks at an angle of nearly fifty degrees and are somewhat altered. 
The locality is a few hundred yards east of the place called The 
Boom. 

Thence up the river to the foot of Allumette island the banks are 
generally low and sandy and ledges are not seen. Along the south 
shore, however, pieces of the Black River limestone are common, and 
there are low ridges largely made up of these rocks, so that it is prob- 
able that the formation extends in this direction over a considerable 
part of Westmeath township. On the north side of the Ottawa, gneiss 
and granite, with occasional thin bands of crystalline limestone, are 
seen a short distance inland, protruding through the sand drift, where 
they form the southern edge of the great Archaean mass. 

At Paquette rapids, which is at the lower part of the Pembroke 
channel near the lower end of Allumette island, large ledges of Black 
River limestone cross the stream. These abound in well-preserved 
fossils of which large and characteristic collections have been made by 
several officers of the Geological Survey. The Black River formation 
would appear to occupy a considerable part of the eastern half of this 
island, overlying the Chazy limestones which are well exposed along 
the shore near the Allumette rapids, about three miles below the town 
of Pembroke, and which there rest upon greenish-grey sandy shales 
which represent the lower portion of the Chazy formation. These 
shales are also well developed on the south side of the river in the 
vicinity of and to the rear of the town of Pembroke. They also occupy 
several of the large islands in the channel from three to four miles 
below this place. 

ALLUMETTE ISLAND. 

Allumette island, while largely occupied by sands and clay, especially 
along the north side and east end, shows at several places outcrops of 
the Palaeozoic rocks. On the extreme northwest corner above the 
Cnlbute lock ledges of granite-gneiss are exposed along the shore, as 
also at the bridge near the village of Chapeau. These old rocks resen^ble 
7261—2 
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the fundamental gneiss of the Lauren tian. They are overlaid near 
the northwest comer of the island by Calciferous dolomite, which occu- 
pies the west end and extends along the shore southward for about 
three miles in the direction of Pembroke, where it is in turn overlaid 
by the Chazy shales. The dolomite has a low dip of three degrees to 
the south, and similar rocks occur on the south side of the Ottawa at 
intervals nearly to the west line of Pembroke township, forming a 
narrow margin along the shore. The Potsdam sandstone was not seen 
in this direction. 

The Chazy shales which overlie the Calciferous continue along the 
south side of the island for some miles, and are occasionally exposed 
along the Ijeach, the beds being nearly horizontal. They pass up into 
the Chazy limestone near the head of Allumette rapids, the latter 
being well seen in a quarry on the island near the foot. The exact 
limit of the several formations is hard to determine owing to the pau- 
city of exposures, much of the intf^rior part of the island being sand 
covered. 

OTTAWA RIVER- Con/mti«/. 

The sands continue westward along the course of the Ottawa river 
past the village of Fort William, and extend northward over the 
southern part of the townships of Waltham, Chichester and Sheen, 
until they meet the bold ridge of crystalline rocks which formed the 
ancient limit of the river channel in pre-glacial times. Over this in- 
tervening space the sands and gravels frecjuently occur in ridges, and 
rock outcrops are rarely seen. Above Fort William the course of the 
river changes U) an almost north and south direction for several miles 
* to the foot of the stretch known as the Deep river, which namo is given 
to the Ottawa for that portion between High View and the Rapide des 
Joachims, a distance of nearly thirty miles, the water in portions of 
this stretch being reported as quite 500 foot in depth. 

The rocks alon«; that pt)rtion of the river from the Culbute falls and 
lock in the north channel, to Mac Kay jxunt opjK>sit4» High View or 
the lower end of the DiH»p river, when* t^xptwod an* all granite gneiss. 
Banding is rarely stM^n, luui ev«»n foliation is frequently absent, the 
i-ock having the aspei't i»f a nrnMsive granite. 

In the area north t»f the hoop rivor the fliwt pnmiinent feature is 
what is know an ()im«au ruoK, Thin in \\ UiM ll(^tu|)and of reddish-grey 
gneiss and granite, in |ilai'«'»« vs«*ll CoIjhIimI, riMiu^ to a height of 500 
and in plaeeM piui»alil.v M(Hi U^%\\ ^\\\\\\\^ (ho ri\or. A short distance 
above the r«M'k tlio 1*011)1(1011 \\\\% n mIiiIio o( N 1ft K the dip being to 
the east MiT. Tlii« imiIi«», lumMUii, ImiK |Im» Uiiuloii asjHH.*t of the 
gneisHON of (Im^ tiinnJlln n».iU«*» 
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The granitic rocks extend in a bold ridge to the Narrows, about 
seven miles farther west, where they form bold cliflfe. At this place 
there is a band of dark dioritic rock, about fifty feet wide, containing 
pebble-like masses of similar looking rock. 

Above this to the mouth i»f the Shehvn river the shores become 
gradua'ly lower with intervals of sand, but ridges of granite- gneiss rise 
a short distance inland. The rock has the same generally rrddish 
colour and is in places foliated. To the north along the whole stretch 
of the Deep river the country is reported as very rough with great 
hills and abrupt cliffs, and almost impassable except in winter. 

At the entrance to the shallow bay, about one mile east of Shehyn 
river, a thin irregular band of crystalline limestone, with a little grey 
gneiss, occurs along with the granite-gneiss. This limestone is much 
twisted and appears as if caught in a mass of intrusive granite and 
crushed out of its regular stratified character. 

While the dip of the foliated gneiss at the Oiseau rock is to the east, 
above the Narrows it inclines t j the northwest, indicating an anticline, 
and occasionally the strata appear to be nearly horizontal. In most 
cases, however, the bandin'^ as well as the foliation are perceived with 
difficulty, and the rock presents a massive aspect. 

Above Indian point, which is a long, sandy and gravelly point pro- 
jecting into the river from the north shore about twelve miles east of 
Des Joachims rapids, the rocks along the north side show in a continuous 
series of hills, similar in character to those just described. While the 
prevailing colour is reddish or reddish-grey, occasional dark hornblen- 
dic bands are seen and intrusive dikes of a dark dioritic rock occur at 
intervals. Along the south side of the river the shores are generally 
low and sand\', but occasional ledges of similar granite-gneiss appear 
as far as Des Joachims village. This pl^e is at the head of navigation 
on the river from Pembroke. On the north side of the village a 
depression extends westward from the Ottawa which here qomes in 
from the south, and this probably indicates the presence of an old 
channel of the river, since the water in the present channel to the 
south is apparently shallow past the chain of the rapids. This point 
is fifty miles west of Pembroke and the same distance east of Mattawa. 

Returning to High View point, at the lower end of the Deep river, 
the south shore was examined. Similar granite-gneiss was found on 
all the islands south to the mouth of Sturgeon bty which is at the out- 
let of the Chalk River chain of lakes, the strike of the foliation being 
about N. 10* E. with a dip to the northwest at an angle of fifteen 
7261— 2J 
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degrees. Similar rocks occupy the south side of the Deep river from 
High View west for some ten miles, and form a ridge which separates 
this part of the river from the chain of lakes just mentioned, and 
which evidently at one time formed an old channel of the Ottawa, now 
largely filled up with sand and gravels. 

The country south from this chain of lakes to Chalk River station 
and along the Canadian Pacific railway, thence east to beyond the 
Petawawa river crossing, is largely sand covered. The rocks are ex- 
posed at rare intervals and are of the granite-gneiss variety. There is 
no trace of the limestones of the Grenviile series nor of the associated 
grey gneiss. This granite-gneiss apparently occupies all the country 
to the north and south of the Ottawa river for many miles, and the 
Grenviile or Hastings series appears to be almost entirely wanting. 

Below the head of Sturgeon bay to the mouth of the Petawawa 
river the shore is composed of high banks of sand. The country south 
along the line of the railway is a sand plain covered with a small 
growth of Norway pine, but at the mouth of the Petawawa ledges of 
foliated granite-gneiss appear similar to that seen along the north 
shore. Below this the Pembroke channel contains many islets 
of the red foliated gneiss, and occasional outcrops of the same are seen 
along the south side almost down to the town of Pembroke. About 
four miles west of this place there are small outcrops of Calciferons 
dolomite which represent the western margin of the Palaeozoic basin 
seen on Allumette island. Tiie shores along this part of the river are 
generally low and sandy or strewn with boulders. 

At Pembroke the Cliazy shales, capped by limestones of the upper 
pjirt of the formation, come in. They continue down the river to the 
head of the large island at Allumette rapids. This island is composed 
of a greyish buff- weathering dolomite which probably represents the 
transition beds between the Chazy limestone and shales. 

Descending the Ottawa from Pembroke the principal rock form- 
ations on both sides of the river have already been described, as also 
those seen along the north channel to Bryson. 

The south or Roche Fendu channel past Calumet island is very rough, 
and though at one time used for driving timber has long been given 
up for this purpose in favour of the north channel. The upper two 
miles from La Passe to the head of the first dam is through a clay flat, 
with Calciferous and Chazy limestones and shales on either side. 

At Sullivan island, at the head of which is a dam, the rocks are a 
mixture of granite, gneiss, limestone and pyroxene. The limestone is 
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generally in small irregular bunches or patches as if caught in the in- 
trusive masses. The associated gneiss is of the rusty variety and some- 
times black or reddish grey. The granite is usually massive. 

Thence down the north channel past Sullivan island to Desjardin 
the rocks are mostly granite and granite gneiss with occasional patches 
of limestone. Below Pesjardin, at the foot of La Fontaine island, the 
limestone again comes in in force, sometimes well banded but often 
mixed with granite, and dikes of other rocks in which are crystals of 
pyroxene, occur. Quarczite and rusty gneiss are also associated. The 
limestone bands are in places much twisted and broken up, and at the 
Muskrat portage the intricate admixture of limestone, pyroxene, gneiss 
and granite forms a very rough surface and almost blocks up the channel, 
forming a heavy rapid. This limestone is sometimes highly crystalline 
and white, especially when near the granite intrusions, resembling in 
this respect much of the Hastings series limestone along the Mississippi 
river, and the villages of Bryson and Portage du Fort. 

Past the Barriere and the Long rapids, which form a very dangerous 
piece of navigation for canoes, the rocks are mostly limestones under- 
laid by rusty gneiss with granite dikes, and inclusions of gneiss and 
pyroxene. From this down to the head of the rapid at the upper end 
of Roche Fendu lake the limestone occupies the left bank or island 
shore and the rusty gneiss the right bank with an underlying dip to 
the north. At the mouth of the upper bay at the head of Roche Fendu 
lake the gneiss extends across the river, and thence down into the 
lake the rusty gneiss occu^ ies both sides dipping towards Calumet 
island at low angles of ten to twenty degrees. At the point above the 
last carry at the head of the lake a heavy dike of pegmatite cuts the 
gneiss like a wall and has bent up the rusty gneiss to an angle of about 
thirty degrees along the contact. It now projects above the surface 
of the gneiss for several feet. 

Along the shores of Roche Fendu lake sands are widely distributed. 
Ledges of limestcne, cut by granite dikes, show at intervals, the 
former predominating. The islands in the lower part of the lake are 
mostly of granite, as also the shore to the sharp bend at the junction 
with the Bryson channel. The islands off the mouth of this channel 
are mostly of limestone, the contact between the granite and limestone 
being at the head of the deep bay on the west side below the point. 

Thence down the river, for half a mile, limestone occurs along the 
south shore and in the islands in the stream, succeeded down stream 
by intrusive granite as far as the wing dam. Here the limestone, with 
intentratified bands of gneiss, again comes in, and both are cut by 
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In the western portion of the area included in the map are the 
Coulonge and Black rivers, both large streams from the north. The 
former enters the Ottawa at the village of Fort Coulonge in the township 
of Mansfield, about three miles above the bead of Calumet island, 
while the latter flows into the north or Culbute channel of the Ottawa, 
near the lower end of Allumette island, in the township of Waltham, 
about nine miles west of the mouth of the Coulonge. 

The area on the south side of the Ottawa is also intersected by 
several important streams. Of these one of the largest is the Peta- 
wawa which rises near the headwaters of the Muskoka river and 
flows northeast until it meets the Ottawa about nine miles west of 
the town of Pembroke. For a large part of its course this river haa 
the reputation of being rough and difficult to traverse with canoes. 
It was, however, surveyed in 1853 by Mr. Alexander Murray of the 
Geological Survey, who reports that the country thus traversed i» 
largely granitic in character throughout the greater part of its course. 

Among other streams which flow into the Ottawa from the south, 
and are included in the area of the map-sheet, are the Indian and the 
Musquash rivers, which come in at the town of Pembroke, and the 
Bonnech^re, a large river which joins the Ottawa at a point on Chata 
lake about twelve miles west of the town of Amprior. The Mada- 
waska, also an important stream which enters the Ottawa at the 
latter place, lies to the south of the present map- sheet. 

The area north of the Ottawa, with the exception of a belt of town- 
ships in the more immediate vicinity of the Gatineau and those 
adjacent to the Ottawa itself east of the Black river, is almost entirely 
unopened for settlement. West of the Black River roads extend 
along the north side of the Ottawa to the deep bay at the lower end 
of what is known as the Deep river opposite High View, which is at- 
the sharp bend about twenty miles above the town of Pembroke. 
Roads also extend north nearly to the rear of the township of Sheen,, 
but a large portion of this area is still unopened. Between the Black 
and Coulonge rivers several settlement roads have been made for a 
distance of eight to ten miles, and portage roads continue along these 
streams for some miles farther. In all these townships the travelled 
roads are in close proximity to the Ottawa. Beyond these the 
country is generally rough and practically inaccessible outside of the 
canoe routes along the rivers mentioned. 

East of the Coulonge the country is fairly well opened up as far 
north as the head of Otter lake on the Piekanock river whence a 
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umber or portage road extends northwest to Squaw lake and thence to 
the upper part of the Coulonge river. 

South of the Ottawa the area between the river and the Bonne- 
ch^re is much less broken, and good settlements are common. There 
are here large outci'ops of the limestones of the several Palaeozoic 
formations, the decay of which usually produces a soil very favourable 
to agriculture, and the crystalline limestones also have a comparatively 
widespread development as compared with the country north of the 
Ottawa. 

This portion of the map-sheet is also traversed by several lines of 
railway, among which are the Canadian Pacific from Ottawa west- 
ward, the Grand Trunk, and the Pembroke Southern which extends 
from the town of Pembroke to meet the Grand Trunk at Golden lake. 
On the north side of the Ottawa the only railway yet constructed, in 
addition to the line up the Gatineau river, is the Waltham branch 
of the C. P. R. system, which now terminates near the mouth of 
the Black river. The Maniwaki branch of the C.P.R. system 
extends northward, keeping for a considerable part of its course 
in close proximity to the Gatineau river. This road for some 
years ended at the village of Gracefield, about one mile above the 
mouth of the Pickanock, but is now completed to Maniwaki, at the 
mouth of the Desert river. 

The area included in map-sheet No. 122 presents somewhat diflTer- 
ent geological features from those found in the adjoining map-sheet to 
the east. In the part near the Gatineau river there is a much greater 
development of the crystalline limestones belonging to the Grenville 
or Hastings series than in the western half of the area. This area of 
calcareous roc' s, while greatly interrupted by masses of granite and 
occasional outcrops of the grey gneiss, has a breadth from east to west 
of nearly fifteen miles, and extends northward far beyond the 
limit of the map-sheet. Its distribution in this direction along the 
Gatineau river and its tributaries has already been briefly described in 
the report on map-sheet No. 121. 

Westward of the calcareous rocks, the formation is largely granitic 
in character. These granites are often well foliated, though this feature 
is also frequently absent. Along the Coulonge river as far north as our 
examinations along this stream extended, or to a point about seventy 
miles from its junction with the Ottawa, measured along the stream, 
large areas of greyish and reddish-grey gneiss are seen. They are 
7261— IJ 
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associated with beds of crystalline limestone and quartzite, resembling 
in this respect the characteristic rocks of the Grenville series. Large 
portions of this district are covered by heavy beds of sand. The 
limestone and' quartzite are rarely seen west of the mouth of the 
Black river. 

South of the Ottawa large outcrops or outliers of Palaeozoic rocks, 
principally Black River limestone, occur, while the western part of 
this area, especially in the townships of Alice, Fraser, Petawawa and 
Buchanan, is occupied to a large extent by heavy deposits of clay and 
sand. 

In connexion with the crystalline limestone and associated gneiss 
found in the district south of the Ottawa there are large areas of 
crystalline schist. Rusty and yellowish weathering dolomite, often 
with irregular bunches of quartz, is also a marked feature in the rocks 
of this district. The schists and dolomite have a wide development 
along the line of the Kingston and Pembroke railway, Ijeing the 
northern prolongation of large masses of these rocks which are found 
in the counties of Frontenac and Hastings. 

The earliest work on the geology of the district dates b^k to 
1852-53, and was done by Mr. Alexander Murray, the then Assistant 
Director of the Geological Survey. In the latter year Mr. Murray 
made a number of traverses and surveys of important rivers in the 
country south of the Ottawa, comprising the Petawawa from its source 
near the headwaters of the Madawaska and Muskoka to the junction 
with the Ottawa above Pembroke; and the Bonnech^re from the 
Ottawa to Round lake which is a few miles west of Golden lake on 
the Grand Trunk railway. From Round lake a traverse was 
made across country to the Madawaska River waters, which were 
reached at what is now known as Barry bay. The geological features 
of the country adjacent to these rivers were carefully mapped at that 
time. 

In 1853 Mr. James Richardson made a series of surveys in the 
Pembroke district, including AUumette island, and continued his 
work east by pacing the road from Pembroke to Ottawa city. Later, 
in 1876, Mr. L. R. Ord, working with Mr. H. G. Vennor, carried on 
the work in this area, surveying the greater part of the roads to the 
north of the Ottawa between Coulonge river and the Gatineau, and on 
the south side over portions of Westmeath, Ross and Horton town- 
ships. 
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near the Gatineau river for about six miles west to the Hne of Alleyn 
township. Rock outcrops are rarely seen in this area. Occasional ex- 
posures of red granite are noted but the underlying formation is prob- 
ably for the most part crystalline limestone. The sand deposits ex- 
tend north ivom Kazabazua to the Pickanock river and in fact are 
continuous to the sandy plains of the River Desert. The country is 
comparatively level or broken by low elevations. 

The evidence of the intrusive character of much of the granite of 
the Ottawa district through the grey gneiss and associated limestone 
of the Grenville-Hastings series is very conclusive. There is no 
doubt as to the later age of portions of the granitic rocks at least. 
The question of the separation of certain portions of this granite mass 
under the head of lower or fundamental gneiss is one, however, to be 
carefully considered. This aspect of the question has been discussed 
in several recent papers by Messrs. Adams, Barlow and the writer of 
this report. 

From the latest study of the crystalline rocks of the district north 
of the Ottawa, as well as in the country to the south and west in the 
counties of Renfrew and Hastings, it would appear that portions at 
least of the granite-gneiss represent the true fundamental series, 
and that, owing to softening of the old crust, the newer Grenville and 
Hastings rocks in places sank down into the lower gnei-s, and that 
the irregular outcrops of the latter now represent the remains of these 
series that have escaped the enormous denudation which has affected 
the whole area. In this case it may fairly be assumed that the large 
areas of the granite-gneiss may be assigned to the Lauren- 
tian proper. The presence of other masses, however, may be clearly 
regarded as true intrusives of later date than the rocks of the Gren- 
ville series. Of these several varieties are noticed, such as anortho- 
site, pyroxenic rocks, pegmatite, diabase and certaia gran.tes. Though 
the latter in many respects resemble physically much of the older 
granite-gneiss they are as a rule much more limited in extent and 
tend to a more massive structure. The gneisses associated with the 
limestones may be i*egardcd as altered sedimentary rocks, their meta- 
morphic characters being due to regional alteration in most cases, 
but locally more highly altered by the action of the newer intrusives. 
This feature is frequent in many of the limestones both of the Gren- 
ville and Hastings serieb. 

From an examination of all the features of the problem it has now 
been generally accepted that the Laurentian should be confined as far 
as practicable to the fundamental granite-gneiss, that the rocks of 
the Grenville and Hastings series should be regarded as a portion of 
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the Huronian and represent the lowest members of that system 
in eastern Ontario and in Quebec adjoining, and that the upper part 
of the Huronian is represented by the more schistose portion seen in 
the area farther south and west. In this manner much of the difli- 
culty hitherto experienced in interpreting Fatisfactorily the great 

problem of the crystalline rocks disappears. 

■ 

AREA SOUTH OF THE OTTAWA. 

In che district south of the Ottawa there is a greater variety in the 
rock formations. Large areas or outcrops of the Palaeozoic series are 
seen at a number of places and these range from the Potsdam to the* 
Trenton. 

Exploratory work was earned on in this area at an early period in 
the history of the Geological Survey. The work of Mr. A. Murray in 
1853 on the Bonnechere and the Petawawa riverj<, the results of 
which are given in the Report for 1854, has already been alluded to. 
In connexion with the examination of the latter stream, which was 
followed downward from the height of land at the source of the 
Muskoka, several interesting geological features were brought out. 

In character the granite-gneiss, which is the principal rock seen 
along the Petawawa, as stated by Mr. Murray, is very similar to that 
seen along the upper Ottawa. He describes it as a "brick-red ferru- 
ginous rock composed chiefly of feldspar and quartz, which in some 
parts has the aspect of an obscure hornblende gneiss, and in others 
that of a fine-grained syenite ; and the gneiss in the vicinity, when 
the stratification could be distinctly made out, being always shatten^d 
and dislocated, I was disposed to consider the red rock intrusive." 

As for its distribution along the course of this river Mr. Murray 
remarks for that portion of the river below Cedar lake, which is 
forty-five miles in a straight line west from its junction with the 
Ottawa, " this red rock was seen at intervals from Cedar lake to the 
mouth of the river, frequently forming bold vertical cliffs which in 
one instance rose perpendicularly from the river to the height of 250 
feet. The rock has a conchoidal fracture and is usually intersected 
by small greenish coloured veins, supposed to be chlorite, which also 
penetrate the adjacent gneiss. The black hornblende lock is usually 
very pyritous, and the associated red masses are frequently highly 
ferruginous, at times giving a bright red colour to the soil on the 
surface. Where the gneiss comes in contact with the red rock it often 
so nearly resembles the adjoining mass that it can only be distin- 
guished from it by closely observing the continuity of the parallel 
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arrangement of the mineral layers, which ceases at the junction. This 
was especially observed at the lower end of Cedar lake, where the 
probability of the mass being intrusive fir-t suggested itself." 

" At the northern sweep t iken by the river below Lake Travers ^ 
(which is about twenty miles below Cedar lake) a portion of the gneiss 
is dark green, and appears to contain epidote, while other portions are 
dark-grey, with many disseminated garnets. The fine-grained and 
supposed intrusive red rock is in close proximity with both these 
varieties, being seen in the river both above and below where they 
occur, but whether in terst ratified with, or intersecting, the gneiss, 
was not satisfactorily ascertained." 

From the above descriptions of the rocks along the Petawawa, 
which flows approximately parallel to the Deep River portion of the 
Ottawa at a distance of fifteen to twenty miles south, it would appear 
that these rocks are continuous across the entire distance, and that 
there are occasional bands of the greyish and garnetiferous gneiss, 
but that these are almost entirely removed by denudation or by 
absorption in the lower or intrusive mas<>, which some have regaided 
as the fundamental gneiss. Of the rocks along this river Mr. Murray 
remarks that " they are so generally affected by dislocations and dis- 
turbance, especially below Cedar lake, that the attitude displayed 
by the stratified portions is not to be lelied on, except for short 
distances." 

BONNBCH^.RE RIVER. 

The examination of the Bonnecliere river, which intersects the 
southern part of the map-sheet from Golden lake to its junction with 
the Ottawa near Castleford, about twelve miles west of Arnprior, 
was also made by Mr. Murray in the same year. 

This river for the lower part of its course flows between banks of 
clay with occasional outcrops of the crystalline rocks, but, near the 
Ottawa, exposures of Calciferous dolomite are seen along the road 
east of the road bridge and on the shores of the Ottawa river, while 
considerable areas of the newer formations, including Chazy, Black 
River and Trenton, occur at intervals nearly to the foot of Golden lake. 
In this distance the navigation of the Bonnechdre is broken by four 
heavy chutes and by stretches of rapid water. 

The elevation of the Ottawa at the mouth of the Bonnecliere, taken 
from Mr. James White's Dictionary of AUitudes, is given as 239*3 feet 
for low water and 246 feet for high water level in the river. From the 
same authority the elevation of the water at the outlet of Golden 
lake is given as 560 feet. This is above mean sea-level. 
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often swift and in many places broken by heavy rapids and falls which 
render its ascent difficult for canoes. The upward journey is generally 
accomplished by taking advantage of a chain of lakes along the west 
side which extend north for about thirty miles, or, by making several 
portages and continuing the route through Bryson lake and creek, the 
main stream can be reached at about seventy-two miles from the 
mouth, or one and a half miles north of the junction of Crow river, a 
tributary from the east. Above this point on the Coulonge the ascent 
of the river is much more easily accomplished. 

Along that part of the stream for half a mile on either side of the 
Crow river grey gneiss, associated with bands of crystalline limestone, 
is the prevailing rock. The gneiss is sometimes rusty and in places 
associated with black bands, probably an amphibolite, having a strike of 
N. 20'' W. and dipping N. TO** E. 15''-20^ The limestones appear at 
several points below, notably at the small bend about two miles above 
the first fall, which is between the sixty-four and sixty-five mile posts. 

This fall is about seven feet high, over dark hornblendic, with 
reddish and grey, gneiss, the strike and dip of which are the same as 
just recorded, and this appears to be the general strike of all the rocks 
throughout this part of the country. The portage past the fall is a 
fourth of a mile in length, on the west bank of the river, and the 
gneiss and limestone are here abruptly cut oflf by a mass of red 
granite. A conglomerate band is seen in the limestone a short distance 
above the falls, the pebbles consisting of red and grey gneiss, well 
rounded and stuck in the limestone at all angles. The resemblance of 
these pebbles to the rocks of the Grenville series, as also to those of the 
Hastings series as seen along the Mississippi river, is very marked. 

At this fall a steep granite mountain rises to the west of the stream, 
but below this as far as Devil chute, almost twelve miles farther 
down the river, the shores are generally low and for the most part 
consist of sand and gravel. Occasional outcrops of the usual gneiss 
appear with a dip of N. 80° E. < 60**-80*'. The same dip is seen at the 
Chute in greyish and black gneiss which is cut by granite dikes. 
Small bands of limestone with inclusions of rusty gneiss are found at 
many of the gneiss outcrops. In places the limestone is quite dolo- 
mitic and weathers a buff-yellow. High ridges of granite-gneiss occur 
along the east bank of the river, between the main stream of the 
Coulonge and the east branch. 

Below this for some miles the course of the river is much more 
crooked. The exposed rocks are usually of the gneissic variety, for 
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to the west of the outlet there are outcrops of crystalline limestone. 
On the shore along the line of the Grand Trunk railway a mass of 
red granite, seen in a cutting, traverses the gneiss and limestone 
and should, therefore, be of subsequent date. 

The south shore of the lake shows occasional outcrops of the gneiss 
to the mouth of Brennan creek which flows in near Killaloe station 
on the Grand Trunk. Masses of granite cut the gneiss at 
many points and break the continuity of the banded series. Along 
the railway the cuttings are for the most part in sand and gravel, but 
near Killaloe well banded gneiss appears to dip S. 50** £. < Sdt-dO". 
The west end of Golden lake is low and somewhat marshy and ledges 
are not seen. 

A high ridge of gneiss rises along the north side of the Bonnech^re 
above Golden lake, which towards Round lake recedes to the north- 
west. The area to the south is low. 

Around the shores of Round lake the rocks are largely concealed by 
sand. A ridge of red granite-gneiss appears at the upper end where 
the Bonuech^re enters the lake with a dip of S. 80" E.< 15". This is 
a foliated granite resembling the fundamental gneiss. The south side 
of the lake is all well stratified sand and gravel in low cli£fs, and 
a range of hills, probably of granite-gneiss, rises a short distance 
inland. 

The intrusive character of much of the granite is well seen in the 
area along this portion of the Bonnechere waters. No trace of lime- 
stone wa^ recognized west of the small ledges in the lower end of 
Golden lake. 

The western townships in this area, including North and South 
Algoma, Fraser, Alice, MacKay, Petawawa, Buchanan and Wilberforce 
are occupied to a large extent by sand deposits. These are underlaid 
by clays in which no trace of marine organisms have as yet been found. 
The underlying rock where exposed is for the most part gneiss. The 
limestone is not exposed west of the township of Wilberforce where 
the last outcrops in this direction were observed along a road from 
Golden lake to the west end of Lake Dore, though occasional areas of 
the calcareous rocks may lie concealed beneath the drift. It wrould 
appear, however, that this area is occupied generally by the gneissic- 
graoites which have been described in the area along the Petawawa 
and the upper Ottawa. 

Farther east, however, in the townships of Ross, Horton and 
MacNab, the limestones are well developed. These appear to be a por- 
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tion of the great Gatiaeau belt of the north side of the Ottawa which 
has been cut off in part by the great granitic mass of the King Moan- 
tain ridge and its extension we^t into Clarendon township. 

In the areas south of the Ottawa the Ume.'^tone presents features 
somewhat different from those seen in the Gatineau and Gren^ille dis- 
trict. It has frequently a banded aspect from the presence of minute 
layers of finely comminuted graphite, and this banded or striped feature 
is found in much of the calcareous division south of the Ottawa, so 
much so that the name ** striped limestone" is frequently employed to 
distinguish these rocks. 

They are also associated with bands of hornblende schistose rock 
and frequently with mica schists which are a pronounced feature 
farther south along the line of the Kingston and Pembroke railway. 
A portion of this schistose series crosses the Ottawa above the Chats 
falls and is seen near the Bristol iron mines and along the line of the 
old horse railway past the falls and rapids, associated with epidotic and 
hornblende rocks. A large portion of the southern area is occupied 
by outliers of Palaeozoic formations. 

About Renfrew the limestones of this character are well displayed, 
as also to the north in the area between this place and Portage du 
Fort. While these are cut in many places by masses of granite and 
other intrusive rocks, they are also associated with areas of greyish 
gneiss and hornblende, schists. The limestones are, as a rule, more 
dolomitic and are in places highly tremolitic, a feature well seen 
along the line of the Kingston and Pembroke rail way between Ren- 
frew and Calabogie lake. This feature is also seen in some parts of 
the Gatineau district. Some of the limestones, as in the township of 
Ross, are true crystalline dolomites with more than forty per cent of 
magnesian carbonate. This rock should be well adapted for the manu- 
facture of chemical pulp. The schistose portion of these rocks, which 
have been described in Reports by Vennor under the head of the 
Hastings series, (Ann. Rep. 1876-77) is much more extensively develop- 
ed in the southern part of Renfrew county and in the counties of Fron- 
lenac and Lanark adjacent to the south. 

Much information is given in Vennor 's report already mentioned 
regarding the distribution of the various gneisses and crystalline lime- 
stones in the county of Pontiac north of the Ottawa river, (See pages 
277-296.) It is scarcely necessary to repeat the descriptions of the 
rocks found in this area, since the conclusions regarding the structure 
have since that date been very considerably modified, and their physi- 
cal features have been discussed in the Report on the Grenville map- 
sheet. 
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PALAEOZOIC FORMATIONS. 

The Palaeozoic rocks found in the area of the accompanying map- 
sheet range from the base of the Calciferous to the Trenton limestone. 
They form the remnant of the western margin of the great Ottawa 
basin and are found at intervals along the Ottawa and also as scattered 
outliers in the townships of Bromley, Stafford and Wilberforce, as well 
as at a number of points along the Bonnech^re river. Near Ottawa 
city they occupy the north shore of the river in Hull and a part of 
Eardley townships, and on the south side are seen along the river in 
March, Torbolton and Fitzroy townships. A small outcrop of Calcifer- 
ous dolomite is seen about two miles northeast of the village of Por- 
tage ctu Fort resting upon granite and diorite rocks, by which they have 
apparently been somewhat altered. 

POTSDAM AND CALCIFEROUS. 

The only outcrops of the Potsdam yet recognized in this area are in 
the rear of the village of Quio on the north bank of the Quio river. 
Granite gneiss occupies the bed of the stream at the mill on the road 
crossing, but a short distance above this the Potsdam shows in low 
ledges overlaid by Calciferous dolomite. A quarry has been opened in 
the sandstone and the rock is used locally for building purposes. The 
strata are in a horizontal attitude. 

The area along the Ottawa river between Hull and the foot of Chats 
falls, of which the outcrops near Quio represent the northern margin, 
is basin-shaped- The Calciferous dolomite ju'tt described shows along 
the north shore of the river from a point fifteen chains east of the 
latter village, both along the road and in occasional outcrops on the 
shore, while the formation is overlapped by the Chazy shales in the 
village itself. The Calciferous is here exposed along the road for fifty 
chains, resting in thin strata upon granitic rocks where it fills up inequal- 
ities of the surface, the sandstone being absent at this place. Much of the 
shore east of this where rock exposures are seen is occupied by granite, 
but this is often concealed by marine clays, in which nodules like 
those of Greens creek are found, containing the skeletons of fishes. 

Below the mouth of Breckenridge creek, which is about seven miles 
west of Aylmer, a narrow margin of the dolomite occupies the shore 
beneath the Chazy shales with an exposed breadth of several hundred 
yards inland, and shows as far east as the Cedars a mile west of 
that village, when the Chazy reaches the shore and continues east 
nearly to Tetreauville. 

On the south shore of the river the Calciferous dolomite comes into 
view about two miles west of Britannia and is thence seen to within 
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a mile and a half of Berry wharf where it passes upward into the 
basal beds of the Chazy formation which is here a coarse sandy grit. 
The dolomite is seen along the roads in the western portion of Nepean 
township underlaid by the Potsdam sandstone ; and also about South 
March corners. From this place it is exposed alon^ the road west to 
Dunrobin post o(Bce, and it also occupies much of the flat country 
between this road q,nd Constant creek in the direction of Berry wharf 
until it is covered by the rocks of the Chazy formation. 

Along the shore of the Ottawa the Chazy shales extend west to a 
point about two miles beyond Berry wharf and here piss up into the 
Chazy limestone through transition beds which have a thickness of 
about twenty feet. The Chazy limestone then continues for about 
ten miles but gives place to the shales about three miles east of the 
Ferry landing oppo-ite Quio village. The Chazy limestone outcrops 
idlanfl and is capped by the Black River formation in the northwest 
portion of Torbolton, which forms the summit of the escarpment in 
this direction. The shales continue along the.shore to near the mouth 
of Carp river, a short distance below the village of Fitzroy Harbour, 
where the Calciferous dolomite again comes to the shore and here re^ts 
upon the crystalline rocks which form the Chats falls. 

While the strata along this part of the Ottawa are all nearly hori- 
zontal, several low anticlines are seen at intervals. Heavy deposits 
of sand occur about the mouth of Constant creek and around Big and 
Sand bays. This basin of Palaeozoic rocks is bounded on the south 
by a ridge of granite gneiss and crystalline limestone which extends 
east from the foot of Chats falls through the northern portion of the 
townships of Fitzroy, Huntley a-. d a portion of March into the western 
part of Nepean, terminating about ten miles west of Ottawa city. 

The differeace in elevation between the foot of the Chat« falls and 
the lake expansion of the river at the head of the rapids has already 
been sU\ted as about fifty feet, the distance being three and a half 
miles. The Calciferous dolomite is seen along the shores of the river 
above the rapids nesting upon the gneiss and crystalline limestone. 
The Chazy shales i ome into view about two miles west of the town 
of Arnprior. There would, therefore, appear to be a vertical uplift 
of the strata for at least fifty feet, and probably even more than this 
amount. That such an uplift has taken place in the area south of the 
river is also probable from the fact that the Potsdam sandstone seen 
at the Quio village is found on the summit of the ridge of crystalline 
rocks in the northern part of the township of Fitzroy at an elevation 
of several hundred feet above the river level. 
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On the north side of the Ottawa the Calciferous dolomite is distri- 
buted in irregular patches on the crystalline rocks nearly to Norway 
bay, opposite the village of Sand Point, which is on the south side of 
the river. It shows in several small islands in the river and on the 
south side is seen above Sand Point near the mouth of the Bonne- 
chere, and for several miles east of that place in flat ledges along the 
shore until it is capped by the rocks of the Chazy formation. The 
regularity of the strata is much affected in this area by the presence 
of several faults; one of which is seen in the west part of the town of 
Arnprior where the Calciferous dolomite is in contact with limestones 
of the Hastins^s series, and a deposit of red hematite which has been 
mined in former years occurs along the line of contact. 

Above the mouth of the Bonnechero the Calciferous rocks are not 
exposed, the crystalline limestone and gneiss appearing along the 
shore on both sides of the Ottawa, with the exception of the small 
outliers to the east of Portage du Fort. 

The outcrops of the Calciferous in this area are so detached that no 
estimate as to the thickness of the formation has been attempted. It 
is, however, much less in apparent volume than in the out.Tops along 
the lower portion of the Ottawa river. 

CHAZY. 

The division of this formation into a lower portion embracing the 
sandstones and shales, and an upper part consisting of limest(»ne8, 
has been made wherever practicable. 

Measurements were made to determine the thickness of this portion 
in the area on the south side of the Ottawa below Fitzroy Harbour in 
the escarpment opposite Quio village where the shales are well 
developed. The basn of the formation is beneath the water but there 
are about 100 feet of shales exposed in the rise south of the river to 
the passage into the overlying limestone^, so that if an additionail 
amount of twenty-five feet be allowed for the portion from Quio 
village to the south shore the total thickness of the lower division of 
shales would be about 125 feet. This would not differ much from the 
estimated thickness at Aylmer. 

The thickness of the limestone division could not be ascertained 
here, but an estimate of the thickness on the roads rast of Fitzroy 
Harbour gave a volume for the upper member of the formation of 
not far from 100 feet to the base of the fossiliferous Black River 
limestone. 
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The distribution of the Chazy in the basin west of Ottawa has 
already been given to a large extent under the head of Calciferous. 
Along the ridge south of Berry wharf the shales so well seen along 
the shore are capped on the crest of the rise by the limestones of the 
upper division, while the sh ales again appear in the valley of Constant 
creek to the south. The shales show east of Fitzroy Harbour in the 
slope of the hill beyond the Carp river, and are here capped by the 
limestone along the roads which cross the escarpment to the north- 
east. 

• 

Above Arnprior the contact of the Chazy shales with the Calci- 
ferous on the shore is seen about half a mile east of Braeside, the 
underlying Calciferous dolomite dipping southwest < 2". The shales 
are thence exposed along the shore and in the hills to the south for 
several miles and form the steep ascent south of Sand Point, the 
upper part of which is capped by Chazy limestone which passes up 
into the Black River formation along the top of this ridge, the surface 
breadth being nearly a mile and a half. 

The shales are also seen along the Canadian Pacific railway west of 
Sand Point station until they are terminated by the underlying 
Calciferous of the area east of the Bonnech^re river, near Castleford 
station. 

Outcrops of this formation are seen along the Bonnech^re at several 
points. They are well exposed at the third chute near Douglas 
village and for several miles along the stream westward towards the 
fourth chute where they are overlapped by the Chazy limestones. 
They also show in the river at Eganville but the areas here are some- 
what faulted and the outcrops are abruptly terminated. 

Along the upper Ottawa they have already been referred to as 
occurring on Allumette island and on the west end of Calumet island. 
They are seen also along the eastern shores of Lake Dor^ where they 
form the lowest member of an outlier of these rocks whigh pass 
upward into the Black River formation. 

BLACK RIVER AND TRENTON LIMESTONE. 

The outcrops of this formation in the area south of the Ottawa are 
quite numerous and are widely distributed. They occur sometimes as 
isolated outliers with boldly scarped sides, at other places they repre- 
sent the upward passage from the Chazy limestones, as in the area 
east of Fitzroy Harbour and to the north of the town of Aylmer. 

Along the south side of the Ottawa river the Black River limestone 
is seen on the ridge south of Buck ham bay which is about six miles 
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east of Quia The Chazy linestone occupies the shore at this place, 
and the Black River formation has here been extensively quarried. 
Liarge quantities of excellent stone were removed for the construction 
of the old canal past the Chats falls about forty years ago, and later 
for bridge construction on the Pontiac and Pacific railway. The lime- 
stones of this formation have a considerable development in the 
northern gportion of Torbolton township and pass into the Becepta- 
ctdites beds which represent the lowest portion of, or transition beds 
to, the Trenton formation proper. 

Ascending the Ottawa river the Black River formation is next seen 
on the top of the ridge south of Sand point about five miles west of 
Arnprior. The rocks here are highly fossiliferous and certain bonds 
hold an abundance of Tetradium fibrcUum, a characteristic fossil of these 
limestones. These rocks form the crest of a ridge extending south for 
over a mile from the river, and on the south flank, which drops some- 
what abruptly to the clay flat inland, are several quarries from which 
also fossils peculiar to the formation ha/e been obtained. 

The continuation of these ixxsks westward can be traced for several 
noules. They show on the crest of a ridge south of the river near the 
line between Mac Nab and Horton townships where they also overlie 
the Chazy limestone. These rocks are readily recognized by their 
peculiar physical aspect, weathering in broad, jointed, flaggy, thick 
masses, and in most cases contain fossils which are mostly deter- 
minable. 

In the townships of Bromley and Wilberforce a large area of this 
limestone is found. It extends from the east side of Lake Dor^ in a 
toatbeast direction for about eleven miles with a breadth in places of 
nearly three miles, overlaid in part by limestones of Trenton age. 
The outcrops cannot be traced continuously, however, owing to great 
areas of drift. On the south side of the Bonnech^re they form a ridge 
which rises a short distance from the village of Douglas near the crest 
of the hill crossed by the road thence to Renfrew, and here cap the 
Chazy limestone. The Black River limestone extends east from this 
place for nearly three miles, showing along the road in broad bare 
ledges, which is a feature generally seen in outcrops of these rocks, 
their massive character being in marked contrast to the softer and 
more easily decomposed strata of the overlying Trenton. 

Another conspicuous area of these bare rocks is seen to the south- 
east of Eganville where it is crossed by the Grand Trunk railway. 
An estimate of the thickness of the limestones at this place gave not 
far from 100 feet. 
7261—3 
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The (ItHtributirin of th« Cb&i; in the twun, ,^ ^j^j^ Hmeotoiie, 

already been given to h Inrg^ exWut nndor * ^^h of Mttskrat lake 
Along the riflgo south of Borry wliar! tb-- ..^ n^^ti, g^nj weat, and 

the shore are oappwl on iho crest o(^ Ivirge quarries are found 

upper diviaion, while the 9hfil«S««;»P- ^ railway near the Moskrat 

creek to the wuth. The shiJea '' ^ ^een colle<.-ted. 
•lope of the hill b«yond th-T ,^.^^^j, j^i^^.j ^he Black River lime- 

limettoae along th6 POadjT ^^^ ^^^ ^j,^ ^.^^^^^ Coulonge vilUge, 
. ]x)oiii about three miles farther west. 
Above AmpriM'^ , nlwes from which eollections have been 

lermi-, «. tJw (ir ^/^/""'^'^ 
^^ehl^T"^ , - - "" fa^t of Allumctte ialaud {Paquette rapids) have 

fl^ j,«' '^ .^jaicd outcrops of tliese rocka are seen in the area 

^'^tn' "^"'^hire- They are beyond the limite of the uiap-sheet 

■7",'/ ^^"fyrred U> merely as sbuwing the widespread character 

Jj''""^ '^h^ore their removal by denudation. Tliey aj-e found on 

, ,],e ""^ ^f Clear lake, and on the road east of this towards Dacre 

jrf **** .fosaing of Constance creek. On the shores and roads 

ge»f !^|]»bogie lake also these rocks ore seen, all indicating a wide 

a*^" .^^ ^ the rocks of the Ottawa Palaeozoic basin in this direction 

**!'*'„ eat'Iy tinie. The more recent formations which now occur 

*^ the city of Ottawa have all been removed with the exception of a 

■| ^rea, near Clear lake, of Utica shale. 

Sereral largo collections of fossils, chiefly from the outcrops of the 

■Mg^ River formation, were made by Mr. L. M. Lambe and the writ«ri 

in 1896. These have been determined by Mr. Lambe, and the lists 

ftom the several localities are here given. 

Fi-om Stewart's quarry on lot 19, raugeJXJ, and from Gillie^i quarry, 
lot 2 , range B, township of McNab. 
Columnarin halli, Nicholson. 
Telradiiim fibralunt, Safibrd. 
Monotrypella trerUonentiU, Nicholson, (sp.) 
Leperditia caivicUniii«, Jones. 
Orthia tealudinaria, Dalinan. 
Strophomena xTKurvata, Bhepard, 
Orthoeera*, sp. 
From hill behind Sand Point village, lot 18, range A, same town- 

Columnarui halli, Nicholson. 
Teii-adium fibratutn, .Safford. 
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Crinoid stems, (remains of) 

Leperditia canadensis, Jones. 

Bathx/urus ejrtans, Hall, (caudal shield of small specimen). 

Asap'.us pla^ycephalus? Stokes, (portion of caudal shield). 

Orthis testvdinaria, Dalman. 

Strophomena mcurvataj Shepard. 

Rhynchotrema inaequivaivis, Castelnau=/i^. increbescens, Hall. 

Zygospira recurvirostra, Hall, (sp.) 

Murchisonia gracilis, Hall. 

- lom quarry on hill south of Douglas village, lot I, range VIII^ 
Bromley township. 

StrorruUocerium rugosum, Hall. 
Columnaria halli, Nicholson. 
Streptelasma comicidum, Hall. 
Telradi um Jibratu m, Safford . 
Crinoid stems, (remains of) 
Pachydictya acuta. Hall, (sp.) 
Orthis pectineUa, Conrad. 
Ctenodonta astarti/ormis, Salter. 
Strophomena inciirvata, Shepard. 
Zygospira recurvirostra. Hall. 
Aetinoceras bigsbyi, Stokes. 

From Cobden road, one mile and a half noi thwest of Douglas, lot 
10, range VIII, Bromley township. 

Stromatocerium rugosum, Hall. 
Streptelasma comictUum, Hall. 
Crinoid stems, (fragments) 
Leperditia canadensis, Jones. 
Orthoceras multicameratum f, Emmons. 

Forks of road to Cobden, lot 12, range VII, Bromley township. 

StromcUocerium rugosum. Hall. 
Columnaria halli, Nicholson. 
Streptelasma carnicidum. Hall. 
Tetradium fibratum, Safford. 
Crinoid stems, (fragments) 

Cross roads, lot 16, range VI, Bromley township, four miles south 
of Cobden. 

SoUnopora compacta, Billings, (sp) 

Streptelasma comictdum. Hall. 

Protarea vetusta, Hall, (sp.) 
7261— 3i 
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In the township of Stafford an important outlier of this limestone, 
occupying several square miles, is seen to the south of Muskrat lake 
and river. It has steeply scarped sides on the north and west^ and 
rests on the Chazy limestones on the south. Large quarries are found 
on the northwest flank overlooking the railway near the Muskrat 
Lake crossing, from which fossils have been collected. 

Along the Ottawa river above Calumet island the Black River lime- 
stone is seen at S^he point about three miles west of Coulonge village, 
and at the point below the boom about three miles farther west. 
Fossils are found at both places from which collections have been 
made. 

The outcrops at the foot of Allumette island (Paquette rapids) have 
already been referred to. 

Several other isolated outcrops of these rocks are seen in the area 
south of Bonnech^re. They are beyond the limits of the map-sheet 
and may be referred to merely as showing the widespread character 
of the rocks before their removal by denudation. They are found on 
the west side of Clear lake, and on the road east of this towards Dacre 
near the crossing of Constance creek. On the shores and roads 
around Calabogie lake also these rocks are seen, all indicating a wide 
expansion of the rocks of the Ottawa Palaeozoic basin in this direction 
at some early time. The more recent formations which now occur 
near the city of Ottawa have all been removed with the exception of a 
small area, near Clear lake, of Utica shale. 

Several large collections of fossils, chiefly from the outcrops of the 
Black River formation, were made by Mr. L. M. Lambe and the writer> 
in 1896. These have been determined by Mr. Lambe, and the lists 
from the several localities are here given. 

From Stewart's quarry on lot 19, rangeJXI, and from Gillies quarry, 
lot 2 , range B, township of McNab. 
Columnaria hcUli, Nicholson. 
Telradium fibratum^ Safford. 
Monotrypella trerUoneruns, Nicholson, (sp.) 
Leperditia canadensis, Jones. 
Orthis testudinaria, Dalman. 
Strophomena incurvata, Shepard. 
Orthoceras, sp. 

From hill behind Sand Point village, lot 18, range A, same town- 
ship. 
Columnaria halli, Nicholson. 
Tetradium fibraturriy Safford. 
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Crinoid stems, (remains of) 

Leperditia canadensis, Jones. 

Baihyurus eunians, Hall, (caudal shield of small specimen). 

Asap\us platycephaltM f Stokes, (portion of caudal shield). 

Orthis iestvdinaria, Dalman. 

Siropfiomena incurvata, Shepard. 

Rhynchoirema inasquivalvis, Castelnau=/i^. increbescens, Hall. 

Zygospira recurvirostra, Hall, (sp.) 

Murchisonia gracUiSy Hall. 

From quarry on hill south of Douglas village, lot I, range VIII^ 
Bromley township. 

Stromalocerium rugosnm. Hall. 
Columnaria halli, Nicholson. 
Streptelasma comicidum. Hall. 
Telradium fibratum, Safford. 
Crinoid stems, (remains of) 
Pachydictya acuta, Hall, (sp.) 
Orthis pectitiella, Conrad. 
Ctenodonta astarti/ormis, Salter. 
Strophomena incurvcUa, Shepard. 
Zygospira recvrvirostra, Hall. 
Actinoceras bigsbyi, Stokes. 

From Cobden road, one mile and a half noi thwest of Douglas, lot 
10, range VIIT, Bromley township. 

Stramatocerium rugosum, Hall. 
Streptelasma cornictUum, Hall. 
Crinoid stems, (fragments) 
Leperditia canadensis, Jones. 
Orthoceras multicameratum f, Emmons. 

Forks of road to Cobden, lot 12, range VII, Bromley township. 

Stromatocerium, rugosum, Hall. 
Columnaria halli, Nicholson. 
Streptelasma comicidum. Hall. 
Tetradium fibraium, Safiford. 
Crinoid stems, (fragments) 

Cross roads, lot 16, range VI, Bromley township, four miles south 
of Cobden. 

Soltnopora compacta, Billings, (sp) 

Streptelasma comiculum, Hall. 

Protarea vetusta. Hall, (sp.) 
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At top of north slope of hill southwest of Cobden, lot 16, range VI, 
Bromley township. 

Probably lower beds of Trenton or transition. 
RecepiactdUes occiderUaliSj Salter. 
AaaphxM (Isotdus) maximus, Locke,=ii megitto^^ (portion of 

cephalic shield.) 
Ceraurus pleurexanthemus, Greene, (cephalic shield.) 
Ftilodictya macidata, Ulrich. 
Or this testudinaria, Dalnian. 
Or this pectindla, Conrad. 
Strophomena incurvcUa^ Shepard. 
Hhynchotreina inaequivcUvis, Castelnau. 
f Pterinea elliptical Hall, (sp.) 

Munroe's quarry, lot 19, range 2, Westmeath tp. 

Stromatocerium rugosutn^ Hall. 
Coiumnaria halli, Nicholson. 
Streptdasma eomiculum^ Hall. 
Teirckdium fibraium^ Safford. 
Crinoid stems, (fragments) 
Stropliomena incurvirostray Shepard. 
Camerella patuieri, Billings. 
Murchisonia bellicincta, Hall. 
Murchisofiia gracilis, Hall. 
Aetinoceras higshyi, Stokes. 
Orthoceras, sp. 

Ridge south of Mud creek, lots 12-13, range 11, Stafford township. 

Solenopora conipcuita, Billings, (sp.) 
Beceptaculites occidentalis, Salter. 
Streptelasma cornictUum, Hall. 
Crinoid steins, (fragments.) 
Strophomena incurvata, Shepard. 
Jihynchoirema inaequivalvis, Castelnau. 
Ctenodonta contracta, '] Salter. 
Pleurotomaria progne, Billings. 
Pleurotomaria subconica, Hall. 
Murchisonia beUicincta, Hall. 
Murchisonia gracilis, Hall. 
Bellerophon sulcatinus, f Emmons. 
Maclurea logani, Salter. 
Orthoceras, sp. 
Cyrtoceras falx, Billings. 
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From quarry near Eganville, lob 18, range VIII, Wilberforce town- 
ship. 

Columnat'ia hcdli, Nicholson. 

Streptdcbsma comiculum, Hall. 

Crinaid stems, (fragments.) 

AsaphtLS platycephcUtts, (caudal shield), Stokes. 

Monoirypdla irefUonensis, Nicholson, sp. 

Escharopora recta, Hall. 

Stictopara acuta, Hall. 

Orthis testudinaria, Dalman. 

Strophomena incurvcUa, Shepard. 

Plectambonites sericea, Sowerby. 

Ehynchotrema inaequivalvis, Castelnau. 

From loose specimens near quarry. 

Streptelasma comicidum, Hall. 
Calapcecia canadensis, Billings. 
' Batostoma ottatvaensis, Foord. 
Orthis testudinaria, Dalman. 

From boulders on ridge south of Clear lake. 

Stromatocerium rugosum, Hall. 
Columnaria halli, Nicholson. 
Calapcecia canadensis, Billings. 
Orthis testudinaria, Dalman. 
Maclurea logani, Salter. 

SURFACE GEOLOGY. 

The surface geology of this district is characterized by the same 
atures as described for the map-sheet adjacent on the east. Great 
eas of clays, sands and gravels are conspicuous at many points. 
>me of these show their marine origin by the presence of shells, the 
mains of fishes, kc, while other large areas apparently on the same 
>rizon are destitute of such organisms. 

Clays are well exposed in the eastern portion of the area along the 
Gitineau Valley railway as far north as Venosta, beyond which the 
"eat extent of sand known as the Kazabazua plains comes in, and 
e clays are largely concealed. In fact a great part of the northern 
df of the map-sheet shows these sands over many miles from the 
fttineau river across the Black and Coulonge rivers and out to the Ot- 
wa at the foot of the Deep river, where they cross and are seen on the 
nth side in the Chalk and Petawawa River plains. These sand plains, 
"oketi by occasional rocky ridges, extend south beyond the Bonnech^re. 
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granite masses similar to those seen oq the east end of Calumet island. 
Below this to the bridge near Portage du Fort the rocks are a mix- 
ture of granite, gneiss and limestone, the whole intricately involved, 
and the intrusive nature of the former is clearly seen. At the bridge 
and along the south side of the river anorthcsite masses and dikes 
form a prominent feature, and thence to the lower end of the large 
island at Portage du Fort these rocks cut the limestone at many points, 
the latter forming the east end, and continuing down stream for sev- 
eral miles past the Cheneau rapids. On the south shore the limestones 
are interstratified with the gneiss, and a mass of anorthosite several 
square miles in extent is seen along the roads leading to Haley station 
and to Renfrew. All along this portion of the river the limestones 
are highly altered and much contorted, with numerous dikes of granite 
and diorite. 

AREA NORTH OF THE OTTAWA. 

PICKANOCK RIVER. 

The principal branch of the Gatiheau from the west in this area 
is the Pickanock river. It joins the former near the northeast angle 
of the sheet and rises in several large lakes, the most important 
being Lake Dumont. For a great part of its course the banks of this 
stream show no ledges, the shores being low and sandy. The country 
to the north is practically unopened for settlement and the surface in 
this direction is frequently occupied by heavy deposits of sand. Where 
the underlying rocks are exposed they consist of granite and granite- 
gneiss and occasionally thin beds of greyish gneiss and crystalline 
limestone outcrop. One of the bands of the latter is seen on the road 
up the west side of the Pickanock in the township of Clapham. A 
traverse was made along this stream and an examination was also 
made of the lakes at its head, including Squaw, Du Mont and the 
Kegimaw lakes. 

Around these the rocks are mostly granitic. At the east end of 
Du Mont lake a small exposure of pyroxenic rock was observed but no 
minerals of value were noticed in connexion with the outcrop. 
Around the Kegimaw lakes the shores are of sand and gravel, but a 
narrow band of limestone comes into view at the north end of the 
upper lake and extends across to the headwaters of the south branch 
of the Desert river. Ridges of granitic rock traverse the district, but 
much of the country is densely wooded and rock exposures are few. 

In the townships of Low and Aylwin large areas are also occupied 
by deposits of sand and clay. Among the most extensive of these 
are the Kazabazua plains which extend from the village of Kazabazua 
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From quarry near Eganville, lob 18, range VIII, Wilberforce town- 
ship. 

Columnaina halli, Nicholson. 

Streptelasma comiculum, Hall. 

Crinoid sterna^ (fragments.) 

Aaaphus platycephaltM, (caudal shield), Stokes. 

Monotrypella trentonensis, Nicholson, sp. 

Eacharopora recta. Hall. 

Stictopora acuta, Hall. 

Orthis teatudinariai Dalman. 

Strophomena incurvata, Shepard. 

Plectambonitea aericea, Sowerby. 

Ehynchotrema inaequivalvia, Castelnau. 

From loose specimens near quarry. 

Streptelaama comiculum. Hall. 
Calapoecia canadenaia, Billings. 
' Bato8t07na ottauxtenaia, Foord. 
Orthia teatudinaria, Dalman. 

From boulders on ridge south of Clear lake. 

Stromatocerium rugoaum, Hall. 
Columnaria halli, Nicholson. 
Calapoecia canadenaia, Billings. 
Orthia teatudinaria, Dalman. 
Maclurea logani, Salter. 

SURFACE GEOLOGY. 

The surface geology of this district is characterized by the same 
features as described for the map-sheet adjacent on the east. Great 
areas of clays, sands and gravels are conspicuous at many points. 
Some of these show their marine origin by the presence of shells, the 
remains of fishes, kc, while other large areas apparently on the same 
horizon are destitute of such organisms. 

Clays are well exposed in the eastern portion of the area along the 
Gatineau Valley railway as far north as Venosta, beyond which the 
great extent of sand known as the Kazabazua plains comes in, and 
the clays are largely concealed. In fact a great part of the northern 
half of the map-sheet shows these sands over many miles from the 
Gatineau river across the Black and Coulonge rivers and out to the Ot- 
tawa at the foot of the Deep river, where they cross and are seen on the 
south side in the Chalk and Petawawa River plains. These sand plains, 
broken by occasional rocky ridges, extend south beyond the Bonnedi^re. 
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They occupy large portions of A 'ice and Fraser townships and are 
conspicuous features around Golden and Round lakes. 

East of the Ottawa river, from Portage du Fort to Bryson, they are 
found throughout the southern part of the townships cf Clarendon 
and Bristol. The sands are r ddish and probably derived from the 
decay of the granites and gneiss of the northern country, while the 
clays underlying are preRumably due to the decay of the Palaeozoic 
limestones which probably once occupied all the country now forming 
the basin of the Ottawa, the scattered remains of which are seen in 
the outliers already described. 

The surface geolo^^y of the area along the va^ey of the Ottawa has 
been well described by Dr. R. Chalmers in the Report for 1897, and 
lists of striae have been there given. From his observations, as also 
from other notes pertaining to the area to the north and south, it 
appears that three sets of ice markings can be recognized along the 
river. Among these may be mentioned the following 

North of thk Ottawa river near Sheenb )ro P.O S. 25*" E. 

Two miles west of Waltham P.O S. 60* K. 

Chichester, opposite Pembroke S. 29** E. 

Read two miles X E. of Vinton P.O S. 80" E. 

Shore road about four miles E. of Portage du Fort S. aO' E. S. 15' K 

Near Parkman P.O. two miles N.E. of Portiige du Fort S. 30* E. 

Road one mile east of Billerica P.O S. 56" E. 

Road half a mile west of Wakefield P.O N. and S. 

South of the Ottawa river— 

Near mouth of Petawawa river S. 25** E. 

Jiast line of Ross, two miles south of river S. 20" E. 

Road south side of river, one mile west of Portage du Fort bridge. . S. 45" E. 

Four miles south of Cobden S. 20" E. 

Roads between Cobden and Lake Dor^ S. 40" E. 

In vicinity, on several outcrops S. 26' E. S. 40" E. 

West part of Westmeath township S. 30" E. 

Near Stafford post-otfice S. 30" E. 

Garden of Eden, east imrt of Horton township S. 42" E. 

On road near Forester falls, m South. 

One mile southeast of Forester falls S. 15" E. 

Two miles west of Healy station, C.P.R S. 40" E. 

One mile N.W. of Lake Dore South. 

Two miles N.W. of Lake Dore S. 10" W. 

Near Rankin post-office S. 10" W. 

One mile N.E. of Dore lake South. 

South side of Mink lake S. 10" W. 

Southeast end of Mink lake on road S. 10" E. 

Road north of Mud lake, Bonnech^re river S. 80" W. 

Road Eganville to Clear lake, midway S. 35" W. 

Near Alice post-office : S. 10" E. 

Near Renfrew S. 55" E. 

South side of Golden lake on road S. 25" W. 
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arrangement of the mineral layers, which ceases at the junction. This 
was especially observed at the lower end of Cedar Jake, where the 
probability of the mass being intrusive fir-t suggested itself." 

" At the northern sweep tiken by the river below Lake Travers^ 
(which is about twenty miles below Cedar lake) a portion of the gneiss 
is dark green, and appears to contain epidote, while other portions are 
dark-grey, with many disseminated garnets. The fine-grained and 
supposed intrusive red rock is in close proximity with both these 
varieties, being seen in the river both above and below where they 
occur, but whether interstratified with, or intersecting, the gneiss, 
was not satisfactorily ascertained." 

From the above descriptions of the rocks along the Petawawa, 
which flows approximately parallel to the Deep River portion of the 
Ottawa at a distance of fifteen to twenty miles south, it would appear 
that these rocks are continuous across the entire distance, and that 
ihere are occasional bands of the greyish and garnetiferous gneiss, 
but that these are almost entirely removed by denudation or by 
absorption in the lower or intrusive mas5i, which some have regarded 
as the fundamental gneiss. Of the rocks along this river Mr. Murray 
remarks that " they are so generally affected by dislocations and dis- 
turbance, especially below Cedar lake, that the attitude displayed 
by the stratified portions is not to be lelied on, except for short 
distances." 

BONNECH^RE RIVER. 

The examination of the Bonnechere river, which intersects the 
southern part of the map-sheet from Golden lake to its junction with 
the Ottawa near Castleford, about twelve miles west of Arnpnor, 
was also made by Mr. Murray in the same year. 

This river for the lower part of its course flows between banks of 
clay with occasional outcrops of the crystalline rocks, but, near the 
Ottawa, exposures of Calciferous dolomite are seen along the road 
east of the road bridge and on the shores of the Ottawa river, while 
considerable areas of the newer formations, including Chazy, Black 
River and Trenton, occur at intervals nearly to the foot of Golden lake. 
In this distance the navigation of the Bonnechere is broken by four 
heavy chutes and by stretches of rapid water. 

The elevation of the Ottawa at the mouth of the Bonnechere, taken 
from Mr. James White's Dictionary of AUitudes, is given as 239*3 feet 
for low water and 246 feet for high water level in the river. From the 
same authority the elevation of the water at the outlet of Golden 
lake is given as 560 feet. This is above mean sea-love^ 
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ably equipped. There are now in place two Taylor Langdon roiisterB) 
and one Westman kiln, modified by Mr. Ernest SjOstodt, resembling in 
many points what is known as the Davis Kolby kiln. These kilns are 
operated by gas generated in Langdon producers. The mine has been 
opened to a depth of 150 feet, with drifts along the strike of 150 feet 
and across the vein of fifty feet in one place and thirty and sixty feet 
in length in another locality, while test-pits and magnetic surveys 
indicate a deposit of considerable magnitude. The following AnalysiBS 
show the composition of the ore both raw and calcined. 

Raw, 

A. B. C. 

Iron 58.37 62.16 61.987 

Sulphur 1.46 0.97 2.406 

PhoBphorus. trace .0075 .006 

Silica 11.45 8.62 7.32 

Lime. 3.91 

Roasted. 

D. E. F. G. 

Iron 62.5 62.625 62 87 63.24 

Sulphur 0.521 1.1673 2.221 1.08 

Phoephorus 004 0.014 

A. Geologicilil Survey of Canada. 

B. tl. Richards, Boston. 

C. Booth, Garrett and Blair. 

D. Lackawanna Iron and Coal Co. 

E. A. McGill, Ottawa. 

F. and G. Troy Iron and Steel Co. 

The latest experiments with the roasters show, £u;cording to Mr* 
McGilFs analyses, that the sulphur was reduced to 0*279. 

Further remarks on the treatment of these ores will be found in the 
Annual Report of the Geological Survey, 1888-89, on ** Mineral 
Resources of Quebec." 

Indications of other deposits of ore are found in connexion 
with this belt of rocks between this locality and the shore of the 
Ottawa near the ferry to Braeside. These iron bearing rocks here 
form a somewhat extensive belt, and pockets of the ore have been 
reported as occurring in this direction, though the area has appa- 
rently never been properly prospected. 

Indications of iron ore are found at several points in the township 
of Litchfield and also on Calumet island. Those seen have no great 
surface development and some at least are presumably of but little 
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economic value. It is quite possible, however, that in the great belt 
of granitic and dioritic rocks which occur in this area other bodies as 
important as those at Bristol may be found. 

Galena and Blende. 

The principal deposits of these minerals are found near the eastern 
end of Calumet island. Mining has been carried on here for some 
years at irregular intervals on pockety masses of zinc blende and galena 
which occur in connexion with dioritic and granite rocks. These cut 
across the rusty gneiss and crystalline limestone of the district. There 
does not appear to be any true vein structure to these deposits of ore, 
some of which are of large size yielding several hundred tons of ship- 
ping material, but much of the output requires careful cobbing and 
concentrating to be profitably handled. 

These deposits have been referred to in several of the summary 
reports on this district and analyses of the galena have been given. 
All work has been suspended on this property for several years. 

In ihe southern patt of the island, on lots 12 and 13 of range IX, 
some work was done, and in 1898, was continued on & mass of pyritous ore 
which held in places a small percentage of nickel. The ore occurred in 
connexion with dikes of diorite which traverse the rusty gneiss and 
limestones of the Roche Fendu channel of the Ottawa river, and the 
outcrop was marked by a similar rusty covering to that seen at the 
blende mines farther east. 

A shaft was sunk on the deposit to a reported depth of over seventy 
feet^ but the quantity of the mineral was not sufficient for economic 
development and the work was abandoned. Indications of similar 
minerals are seen at several places on the island in connexion with 
intrusive masses through the grey and rusty gneiss, but the deposits 
in Uie eastern portion appear to be the most extensive. 

Mica, 

Hie development of the Mica industry has been confined to the last 
fifteen years. At the time of the publication of the Report on the 
HIneral Industries of Quebec," 1888-89, no mines of this mineral were 
being operated in the province or, if so, on a very limited scale. The 
mode of occurrence has already been fully discussed in previous reports 
and attention need only be directed to the localities where workable 
mines are in operation. (See Bulletin on Mica, 1904.) 

Of these the most important mineral belt is confined to the town 
ships adjacent to the Gatineau river. Farther west occasional deposits 
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have been reported and some of these have been worked to a limited 
extent though without very satisfactory results. 

One of these deposits is located in the southwest corner of the town- 
ship of Huddersfield near the outlet of Hickey lake about twelve miles 
back from the village of Coulonge. The country rock at this place is 
a black and reddish-grey gneiss much broken up by intrusive granite 
masses. At the mine dikes of very dark pyroxenic rock occur in 
which the mica, which is also very dark coloured, is found. Some of 
the crystals are of good size, but are much affected by cracks, so that 
the output of good mica is very small. Dikes of pegmatite also cut 
the rocks at this place. Masses of pinkish calcite also occur and in 
these are scattered crystals of apatite. No work has been done here 
for some years. 

In the northern portion of the township of Litchfield, in rear of 
Campbell bay, several deposits of similar character are found. These 
have also been opened to some extent but the mineral is generally of 
the black variety and apparently not of great value. Good sized per- 
fect crystals are rarely found and but little work has, in so far as can 
be learned, been done at those places. 

In the Geology of Canada, 1863, page 35, a dike of pegmatite is 
recorded as occuring at Montgomery clearing, about five miles west of 
Pembroke, in which large crystals of brown and black mica occur, bat 
these are said to be rare. Presumably this place has never been well 
prospected as nothing has been recorded from this locality since that time- 
In the vicinity of the Gatineau mica mines have been opened i<long 
the post-road about one mile and a half south of the crossing of the 
Pickanock river with a fair showing of good sized crystals in a mass of 
pyroxene which cuts the gneiss of the district. This is known as 
Moore's mine. Farther south a deposit of dark mica was opened 
several years ago on lot 6, range A., Wright, now the property of the 
General Electric Co. of Schenectady, N.Y., by Mr. Watters; and on 
the east side of the river on lot 3, range A., Northfield, several pits 
have been sunk on pyroxene dikes cutting greyish gneiss, by a Toronto 
•company. Also on lot 13, range B., same township, an opening has 
been made. With the exception of the Watters property no work 
has been done at these mines for several years. 

Near the line of the Gatineau Valley railway on lot 36, range XII, 
Low township, in a pegmatite dike which cuts grey gneiss and crys- 
talline limestone, some good crystals of nearly white mica were obtained 
several years ago in what is known as the Brock mine. Ibis is about 
half a mile north of Venosta station. 
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On the east side of the Qatineau in the township of Hincks, lot 22, 
range II, about two miles from the river, a deposit of dark mica 
occurring in large crystals was found in connexion with pyroxenic 
dikes which cut the crystalline limestone. This is known as the Quinh 
mine. It was operated some years ago by Messrs. Powell and Clemo w 
of Ottawa, by whom nearly two hundred tons of dark mica were ex- 
tracted and shipped to Ottawa. Work has been suspended at this 
place for seyeral years. 

In the township of Alleyn near Kazabazua river on lot 10, range 
II, a large deposit of excellent mica has been worked by Mr. Joshua 
Ellard, of Wright post-office. The country rock is a grey gneiss with 
limestone, cut by pyroxene dikes, the mica occurring in a band several 
feet thick, with calcite. The crystals are of good size and quality, 
amber yellow, and several hundred tons have been extracted. 

On lot 12, range I, on land of John Qibson, several openings have 
been made. The work was carried on by Mr. E. Haycock in 1898, 
the mica occurring in pyroxene with calcite and was of good quality, 
some of the crystals being of large size. Not recently worked. 

On lot 4, range II, on land ot Mrs. Mallingham, mica occurs in 
pyroxene with a little apatite and calcite, the enclosing rock being a 
bard red granite. Some crystals of large size and good quality were 
obtained. This place was operated at intervals, in 1898-1900, but the 
amount obtained, though considerable, has not been reported. 

In the township of Cawood, on lots 23-24, range III, some good 
crystals of nearly white mica were found in 1897, and the mine was 
worked for a short time in the following year by Dr. Duhamel of 
Hull. 

On lot 41, range V, amber mica of good quality was extracted to a 
small extent in 1898. This locality is sai^l to be about twenty miles 
norlh of Shawville on the Pontiac and Pacific railway (C. P. R.). 
Prospecting has also been carried on to some extent on lots 41 and 
43, range IV, and on lots 40, 42, 44, 45, 46, range V. 

On lot 12, range y I, is the Prestly mine, the mica occurring in an 
irregtilar vein of pyroxene with some calcite, cutting a grey granite • 
A small amount of work was done here, but the property has appa 
rently been abandoned for the present. 

On lot 18, range VI, the Brock and Pritchard mine was worked 
at intervals in 1898-99. The country rock is largely a reddish granite- 
gneiss, cat by dikes of pyroxene carrying some calcite. It is situated 
on the bank of the Kazabazua river, and some large crystals of good 
quality were obtained, but work has been suspended for several years 
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Indications of mica are reported from lots 17 and 22, range VII, 
Low township, and from lot 53, range VIII, Aldfield. Also from lot 
14, range I, Clarendon, and from lot 51, range III, Thome. From 
the last place several tons were taken. 

In the township of Litchfield black mica was found on lots 22*23, 
range IX, on lot 20, range XI, and in Waltham, on lots 7-8, range A, 
but the quantity apparently is small in all these localities. The 
mica from the western areas is for the most part of the black variety. 

Aabestus, 

The asbestus found in the crystalline rocks of this area is all chryso- 
tile. The principal place where it has been mined is at the Pogan 
fall near the Gatineau river in the township of Denholm, where 
operations have been carried on irregularly for more than ten years. 
The veins are small and the rock is shipped probably for the manufac- 
ture of non-conducting cement since the fibre is not sufficiently long 
for good spinning as compared with that from the Thetford mines. 

Small deposits of similar mineral are found near the Pickanock river 
in the township of Wright, but no attempt at mining has been made at 
this place. It is also found in serpentinized limestone or pyroxenite 
near the village of Bryson on the Ottawa river. At none of these 
places is the quantity sufficient apparently for profitable mining. 

Gold, 

Attempts to mine gold have been made at a point on the road 
leading west from Old Ponticu; village on the Ottawa at the foot of the 
Chats falls to Bristol mines. The location is on an irregular body 
of good looking quartz which is close to the line of the old horse rail- 
way past the falls. A shaft was sunk to a depth of about 100 feet^ 
the quartz being followed down for about half this depth when it was 
apparently cut ofif by a granite mass. The rocks in the vicinity are 
schists and limestones cut by red granite. No information as to the 
gold contents of the quartz is to hand, and work wa.s abandoned in 
1899. The rocks belong to the Hastings or Grenville series. 

Building Stones, 

The limestones of the Trenton, Black River and Chazy formation 
yield a fine quality of building stone. Large quarries are located at 
several points, notably on the Black River outcrops south of the 
entrance of Buckham bay on the Ottawa river in the township of Tor- 
bolton; on similar strata to the south of Sand Point; in the Black River 
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outlier on the south side of the Muskrat river, in the townships of West- 
meath and Stafford, and also at Seche point, on the Ottawa, above 
Coulonge village. 

In the crystalline limestone'^, also, several important quarries are 
located. Of these that near the village of Portage du Fort has yielded 
some excellent marble for columns and blocks which have been 
employed in the Parliament buildings at Ottawa. A very beautiful 
marble is also found at the village of Bryson. In the township of Ross 
on lot 19, range YI, a ledge of white crvBtalline dolomite has been 
worked to some extent locally and yields a very handsome white stone. 
The marbles of Arnprior are in similar rocks but here the limestone 
£8 variegated wiUi dark bands and cloudings. The rock at Renfrew 
is somewhat similar and has been worked for building stone and for 
lim^ burning for some years. 

Some of the massive red granites should furnish an excellent material 
for constructive purposes. It has not yet been utilized to any extent. 
A large quarry alongside the line of Gatineau Valley railway, about one 
mile south of Wakefield station, has been opened in a dark coloured 
granitic rock for road metal, by the Ottawa city corporation. The 
rock appears to be well adapted for this purpose. 

Molybdenite, 

A deposit of this mineral has been worked irregularly for some 
years at a point about a fourth of a mile south of Healy station on th^ 
Canadian Pacific railway. The mineral occurs at the contact of granite 
with the gneiss, but is in limited quantity. Oth^r small deposits of 
this mineral are reported as occurring on Calumet island and in thq 
township of Cawood, and in the eastern part of Oldfield, but in so far 
as yet ascertained the mineral is not in sufficent quantity to be profit- 
ably mined, though good specimens can be obtained. 

Brick clays. 

Brick clays are found at many points throughout the Ottawa basin 
Brick yards are numerous, and tile works are carried on at several 
points. One of these is near Kilmaurs post office in Torbolton town- 
ship, and another near Loch Winnock in the township of McNab. 
The brick yards are used almost entirely for local demand. 

Ochre. 

A deposit of ochre is found on lot 7, range III, of Onslow, about one 
mile west of Quio village. It it owned by Mr. David Ross of that 
plaoe and has been locally used for some years as a paint. It appears 
to be quite extensive and of a quality well suited for this purpose. 
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Shell- Marl. 

Deposits of fresh-water marl are found at a uuiuber of points in the 
area south of the Ottawa river. ' Among the principal of the^e within 
the limit of the map-sheet may be mentionefl the following. 

Mink lake in the township of Wilberforce, about three miles distant 
from the Eganville branch of the Canadian Pacific railway between 
Douglas and Eganville. The area of the lake is over 1,000 acres Mid 
the marl extends over a large portion of the bottom, showing along the 
shores, especially on the south side. The depth of the deposit is in 
places over nine feet, the water is for the most part shallow and the 
lake can be drained readily by deepening the discharge at the east end. 

In the township of Ross several of the lakes which form a long nar- 
row chain extending southeast from Mui>krat lake near Cobden into 
the township of Horton contain marl in their basins. Among the 
most important of these deposits yet known is that in Green lake on 
lot 13, range II, where the material is found along the edges with an 
area of over five acres in one place and a depth of five to twelve feet. 
Also on the southeast side of the lake over a f-pace of ten acres with 
about the same thickness. 

On a small lake in the vicinity on lot 15, range II, marl is found 
banked up near the outlet for 200 yards with a depth of four to five 
feet, and probably underlies the bed of the lake. 

In Westmeath marl is reported as occurring in a lake-bottom on lots 
9 and 10, east front range B., but the extent of the deposit has not 
been determined ; as also in several small lakes on Calumet island 
where also the extent is unknown but probably not very large. 
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INTRODUCTION. 

Of the geological formations which usually characterise the succes- 
sion of PaUeozoic strata in the Ottawa valley, there appear to be 
represented within the area of the Pembroke sheet, so far as pal»onto- 
logical collections afford evidence, only the Chazy, Black River and 
Trenton formations. Through the writings of Sir William Logan, 
J. W. Salter, Alexander Murray, E. Sillings, J. F. Whiteaves and 
others, much work has already been done in describing and illustrat- 
ing organic remains obtained from within the area of this sheet. There 
»re few localities in Canada where a more interesting collection of 
palaeozoic fossils can be made than at Paquette rapids, on the Ottawa 
river, near Westmeath P. O. Not only are they well-preserved, but 
abundant, and consequently they will always prove important to the 
geologist.* 

THE CHAZY FORMATION. 

The only locality from which collections of Chazy age were obtained 
within the area of the Pembroke sheet was on Allumette island, and 
characterized by the presence of Lingvla lyelli^ Billings. 

THE BLACK RIVER FORMATION. 

The best collections from within the area examined comprise those 
from the Black River formation. Not only are the remains abundant, 
but as a rule in such excellent state of preservation that their leading 
characters may readily bo detected, though, at times, the more com- 
plete silicification of the hard parts preserved leads to obliteration of 
some of the characters that ought to be expected. The original collec- 
tions made by Sir Willian Logan, from the " eastern end of Allumette 
island '' and those made by Messrs. Richardson, Murray, Weston, and 
the writer, as well as others from Paquette rapids, were no doubt 
practically from one and the same place. This is par excellence one of 
the finest localities where fossils of Black River age can be obtained to 
advantage 

THE TRENTON FORMATION. 

At Eganville rapids there is one outcrop of the Trenton limestone, and 
several of the localities from which collections were made appear to 
show outcrops of limestone with fossils approximating the Trenton 
formation in ag&. Amongst them are those of the Bonnech^re valley, 

7261—4 
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At top of north slope of hill southwest of Cobden, lot 16, range VI, 
Bromley township. 

Probably lower beds of Trenton or transition. 
ReceptcLCidites occidentalism Salter. 
Asaphua {laoidua) maximus^ Locke,=ii megistoSy (portion of 

cephalic shield.) 
Gerauru8 pleureocanthemtM, Greene, (cephalic shield.) 
Ftilodiclya macuUtta^ Ulrich. 
Orthia testudinaria, Dalman. 
Or this pectinelkiy Ck>nrad. 
Strophomena incurvcUa, Shepard. 
Rhynchotrema inaequivalvis, Castelnau. 
f Pterinea elliptica, Hall, (sp.) 

Munroe's quarry, lot 19, range 2, Westmeath tp. 

Stromatocerium rugosum. Hall. 
Columnaria kalliy Nicholson. 
Strepteldsma comiculum, Hall. 
Tetradium fibratuniy Safford. 
Crinoid atemSy (fragments) 
Strophomena incurviroatroy Shepard. 
Camerella panderi, Billings. 
Murchiaonia beUidnctay Hall. 
Murchiaonia gtxiciliay Hall. 
Actinoceraa higabyiy Stokes. 
Orthoceraay sp. 

Ridge south of Mud creek, lots 12-13, range 11, Stafford township. 

Solenopora conipacUiy Billings, (sp.) 
BeceptactUitea occidentcUiay Salter. 
Streptdaama comictUuniy Hall. 
Crinoid atema^ (fragments.) 
Strophomena incurvata^ Shepard. 
Rhynchotrema inaequivcdviay Castelnau. 
Ctenndonta contractor 1 Salter. 
Fleurotomaria progncy Billings. 
Pleurotomaria auhconica. Hall. 
Murchiaonia beUicinctOy Hall. 
Murchiaonia gra>ciliay Hall. 
Bellerophon aulcatinuay ? Emmons. 
Maclurea logani, Salter. 
OrthoceraSy sp. 
Cyrtoceras falxy Billings. 
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From quarry near Eganville, lot 18, range VllI, Wilberforce town- 
ship. 

Columnmna halli, Nicholson. 

Streptelasma camiculuniy Hall. 

Crinoid stemsy (fragments.) 

Asa/phi^ platycephalus^ (caudal shield), Stokes. 

Monotrypdla irerUonenais^ Nicholson, sp. 

Bacharopora recUtj Hall. 

Stictopora acuta. Hall. 

Orthia teatttdinaria, Dalman. 

Straphomena ineurvata, Shepard. 

Plectamhonitea aericea, Sowerby. 

Ehynchoirema inaequivalviay Castelnau. 

From loose specimens near quarry. 

Streptekuma comiculum^ Hall. 
Calapcscia canadenaiay Billings. 
' Batostoma odatvaenaia, Foord. 
Orthia teatttdinarioj Dalman. 

From boulders on ridge south of Clear lake. 

Stromatocerium rugoaum. Hall. 
Columnarta ?udli, Nicholson. 
CalapoBcia canadenaiay Billings. 
Orthia teatudinariay Dalman. 
Maclurea loganiy Salter. 

SURFACE GEOLOGY. 

The surface geology of this district is characterized by the same 
features as described for the map-sheet adjacent on the east. Great 
areas of clays, sands and gravels are conspicuous at many points. 
Some of these show their marine origin by the presence of shells, the 
remains of fishes, (be, while other large areas apparently on the same 
horizon are destitute of such organisms. 

Clays are well exposed in the eastern portion of the area along the 
Gatineau Valley railway as far north as Yenosta, beyond which the 
great extent of sand known as the Kazabazua plains comes in, and 
the clays are largely concealed. In fact a great part of the northern 
half of the map-sheet shows these sands over many miles from the 
Ghitineau river across the Black and Coulonge rivers and out to the Ot- 
tawa at the foot of the Deep river, where they cross and are seen on the 
south side in the Chalk and Petawawa River plains. These sand plains, 
broken by occasional rocky ridges, extend south beyond the Bonnech^re. 
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from which Billings listed not less than sixteen species — ^yet a nomber 
of the forms referred to the Ti^enton, are not uncommonly referred to 
the Black river also. 

Following is a brief historical sketch of the palseontological work 
already accomplished. This, in turn, is followed by a few lists of 
such organic remains as have been collected from different localities 
within the limits of the Pembroke sheet, not previously recorded. Such 
lists are intended to serve as faunal lists merely. 

HISTORICAL SUMMARY. 

In his report for 1845-46 Sir William Logan records ^ the following 
species at the several localities given. I. Remain clearing ; Corals, and 
Leptaena deltoidea, II. Pointe S^che ; Isotdtis, CcUymene ; Univalve 
and bivalve shells, orthoceratites, encrinites, and corals '* replaced by 
silex." III. Remain point ; encrinites, bivalve and univalve shells^ 
&c.y as in II and IV Paquette rapids. Many of the species found in 
II and II r, also one OrthoceraSf " five feet long ". V. Allumette falls. 
Fucoids. VI. Head of the Fourth chute of the Bonnech^re river ; 
Isoidua, Calymene, Orhicula^ Strophomena^ Orthis, Ddthyris^ ^Atrypa^ 
Nuculites^ Pleurotomariay TrochuSy Bellerophan^ Orthoceras. VII. 
Becket island ; LingtUa. 

In 1846, Logan ^ points out that marine testacea of the Pleistocene 
period were found at Pakenham and Fitzroy. 

In 1851, Salter ^ identified the followiug species from the limestones 
of the '^ Southeastern end of Allumette island, on the Ottawa river " : 
Stromatoeerium rugosum, 
Columnaria cUveolata, 
Maclureay sp. 
SccditeSy n. sp. 
Murchiaonia ventricosa. 
Murchisonia bicincta. 
Murchisonia graciiis, 
Murchuonia bellicincta. 
Turitellct-Mke form. 

Ev,omphal\i8y more than one form with " smooth shells." 
Turbines y or allied shells. 

Holopeay one or two species, one closely allied to H. bilix of 
the Western States. 

1 Rep. Progr. Geol. Surv. Can. for 1845-46, pp. 64-07, 1846. 

« Rep. Progr. Geol. Surv. Can. for 1845-46, p. 71, 1840. 

3 Trans. Sect. Brit. Assoc. Adv. Sc. 1851 (Ipswich meeting) pp. 63-04. 
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Sc aliUSy three species. (I) a small species, commonly 
encrusted over ; (2) A maricated form with spines like a 
Delphinfda; (3) Euomphalus unia^igulatus" 

Baphistama, " two or three species of this genus " which ap- 
pears to he only a discoid form of Scalifes, 

Turriiella (!) A " spirally ribbed " species. 

Miielurea, most abundant and characteristic shell. 

CtenodorUOyA new genus founded so as to receive two species 
" resembling Nu^mla in every general character," but which 
" differed from it importantly by having no internal liga- 
" ment, but a very manifest exterior one." 

Lyrodesma, sp. 

Orthis trteenarUij Conrad. Very abundant. 

L^ptcena JUitextOy Hall. Very abundant. 

Atrypa increbescens, Hall. 

Orthisy two or three species. 

Terebratulse, some small forms. 

Btdlerophon (Bitcania) suleatina, Emmons. 

Bellerophon, sp., cf. B. oblectus, Phillips. 

Cleodora, cf. Atrypt transversa^ Portlock. 

Turbo trochleatus. 

Turbo tritorqucUus, McCJoy. 

Oonioceras ancepsy Hall. 

Cyrtoceras annulcUum. 

Cyrtoceras lamellosum. 

Orifioceras arcuoliratumy Hall. 

Orthoceras bilineatuniy HalL 

Orthoceras laqtieatum, Hall. 

Ormoeercu, sp., "in all probability O. tenuifilumy Hall. 

Schizocrinua vuxJoaus^ Hall. 

Streptelasma, one or two species. 

Favosites lycoperdorif " branched varities." 

Beceptaculiles " not identical with R. Neptuni of Europe. 

Asaphua (laoteltis) gigasy Hall. 

In 1852, Logan records ^ phosphatic matters, supposed bones and 
coprolites found at Lac des Allum^ttes, in sandstone, associated with 
remains of LifigtUoi, 

In 1852, Dr. T. Sterry Hunt ^ gives the result of chemical analyses 
of certain fossil organic remains from Sir .William Logan's collections 

1 Proa Geol. Soc. London, vol. VIII, No. 31, p. 209, Aug. 1, 1862. 

2 Rep. Progr. Geol. ftnrv. Can. for 1861-62. pp. 109-110. Quebec, 1852. 
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of 1845 at Lao des Allumettes. Lingtda and Pleurotomaria or Holo- 
pea occur in coarse siliceoaa sandstone." 

In his report for the year following (1853) Dr. Hunt points out 
additional results from examination made of the shells referred to in 
the preceding paragraph. 

Tn 1856, Billings ^ incidentally records the occurrence of Murchimynia 
gracilis from (a) Paquette rapid, (b) the township of Westmeath ; (c) 
the third chute of the Bonnechere, in the county of Brenfrew. 

In 1856, Billings ' records the presence of Strophomena JUitexta at 

(1) the Fourth chute of the Bonneoh^re in the county of Renfrew; 
(2; the lower end of Allumette island opposite the township of West- 
meath in the same county. 

In 1856, Billings ^ states that Oncoeras constricturn, Hall, is abund> 
ant in the lower part of the Trenton limestone at Paquette rapids, in 
the beds reposing directly upon the Black River limestone. 

PLEI8TOCENR. 

Mr. Billings, * under the sub-head "The Lawrencian formation" 
records MaUottcs villoaus, Cuvier, from the clays of Flat rapids, Mada- 
waska river, county of Renfrew. 

In 1 857, ^ records five additional species from Paquette rapids, the 
lower end of Allumette island, the Fourth chute of the Bonnech^re 
river and Fitzroy township as follows: — (1) Glypiocrinus prisctM ; 

(2) Cyrioceras falx ; (3) C regiUare ; (4) Orthocercu allumettense : (5) 
0. hastcUum. 

In 1857, Murray * ascribed the age of the fossiliferous rocks of the 
southwest corner of the township of Bromley, on the evidence afforded 
by the organic remains, to the Black River and Trenton formations. 
No lists are given. 

In 1857, Murray ^ cites the occurrence of Cytkere beyond the dis- 
location, in the top beds, at the Fourth chute of the Bonneoh^re. He 
assigns the age of the strata examined to the different formations from 
the Galciferous to the Trenton. At the Falls, orthoceratitea and tur- 



1 Can. Nat. and Geol. Vol. 1. No. 1, chap. IV. p. 42. Ottawa, Vth, 1866. 
» Can. Nat. and Geol. Vol. 1, No. Ill, Ohapt. XXXIII, p. 808, June 1856, Mon- 
treal, Que. 
3 Can. Nat. and Geol. Vol. 1, No. IV, pp. 312-320, Ottawa, 1856. 

* Can. Nat. and Geol. Vol. 1, No. V. Chapt XVII, p. 346, I>jc. 1866, Ottawa. 
» Rep. Progr. Geol. Surv. Can. for 1853-64-65-56, pp. 266-346, Toronto. 

• Rep. Progr. Geol. Surv. Can. for 1863, p. 96, 1857, Toronto. 

f Rep. Progr. Geol. Surv. Can. 1868-64~65-66, p. 85, Toronto, 1867. 
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binate shells, &c., occur in the Chazy, Black River and Trenton forma- 
tions constituting the first outlier. In the second outlier, Columnaria 
alveolaia, Cy there, orthoceratiUs, Atrypa, Leptama^ corals, &c., are 
recorded. In the third outlier, the Chazy formation affords ScolithtM- 
linearis, which outlier continues from the foot of Jessup rapids about 
three miles above the Fourth chute of the Bonnech^re to the Eganville 
rapids, Leptcena aericeoj Cheeletes lycoperdon and Lingula were abund- 
ant with other fossils of the Trenton formation. 

In 1858, Billings ^ records the following species of fresh- water shells 
found forming the shell-marl : Phyaaheteroalropha, Planorbia campa- 
nulaiue, P, hioarinatue, Pcdtulina decieay Cyclas orbicularis, Unio 
oompUMotuft, AnodofUa fiuviatilis. 

In 1858, Billings ^ lists the fossils from the Bonnechere valley, as 
follows : 

From the Chazy. 

Raphietoma ^/amin^a, Hall. 
Ilicenue arcturus, Hall. 

From the Birdseye. 

Murchiaonia peranffulcUay Hall. 

From the Black river. 

Columtiaria cUveolata (Goldfuss). 
Stromaiocerium rugosum (Hall). 
0rikocercL8 multitulnUatum (Hall). 
Orthoceras tenuijilum (Hall). 

From the Trenton formation. 

MarUictUipora dendrosa (Billings). 
Orthia inaculpta (Hall). 
Orihis Irieenaria (Conrad). 
Strophomena cUternata, (Conrad). 
Rhyncluynella increbeacetUy (Hall). 
Rhynchonella bieiUccUa (Emmons). 
Pleurotomaria subcanica (Hall). 
Pleurotomaria umbUiccUa (Hall). 
Murchiaonia gracilia (Hall). 
Murchiaonia bicincta (Hall). 
Murchiaonia ventricoaa (Hall). 
SubuliUa elangcUua, Emmons (Hall). 
Orthooercu bilineatum (Hall). 



* Rep. Progr. GpoI. Surv. Can. 1857. p. 149, Toronto, 1858. 

> Rep. Progr. Geol. Surv. Can. f i r 1857, pp. 158 mnd 153, Toronto, 1858. 
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14. Fhacops caUicephalus (Hall). 

16. Cheirurvs pleurexanthemus (fireeDi). 

16. Acidaapis f spiniger (Hall). 

Seven additional species are given, but no geological horizon aasig^ed 
to them, namely : — 

1. Glyptocrintis priscus. (2) Columns of Thf/aanocrintu^ sp. (3) 7*. 
pyriformis, (4) Orthis gibhosa f (Billings). (5) Eichwaldia sulh 
trigonalis (Billings). ^6) VaniLxemia ineonatans, (Billings). 
(7) Cyrtodonta canadensis (Billings). 

Then follows a list of seventy-five species found in the beds which 
hold characteristic Black River fossils " all new forms not known to 
occur in the Trenton, and all species not clearly identified being ex- 
cluded." 

Tetradium celltilosum f (Hall). 

Columnaria alveolata (Goldfuss), probably C Halliy Nicholson. 

Mo7iticulipora dendroaa (Billings). 

Petraia profunda (Hall). 

Fetraia comiculum (Hall sp.). 

Heceptaculites occidsntcUis (Salter). 

Stromatocerium rugosum (Hall). 

Glyptocrintis prisctis (Billings). 

Sirophomena altemfita (Conrad). 

Strophomena fUitexta (Hall). 

Leptcena sericea (Sowerby). 

Orthis testvdinaria (Dalman). 

Orthis gibhosa (Billings). 

Orthis inacidpta (Hall). 

Orthis tricenaria (Conrad). 

RhynclwneUa increhescens (Hall). 

Rhynchonella recurvirostra (Hall). 

Rhynchonella bistdcata (Elmmons). 

Ctenodonta levata (Hall). 

Ctenodonta nasuta (Hall). 

Ctenodonta gibbosa (Hall). 

Ctenodonta dubia (Hall). 

EuoniphcUtis uniangulatus (Hall). 

(Note : This is the characteristic species of the Beek 
mantown (" Calciferous") formation, and is usually desig- 
nated as Ophileta compacta^ Salter, or as Ophileta complanataf 
Vanuxem, the three names being synonymous. 
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Raphistoma ataminea (Hall). 
Madurea logani (Salter). 
Fleuroiomaria letUietdarU (Hall). 
Pleurotomaria rotttl-oides (Hall). 
Pleurotamaria umbilicata (Hall). 
Pleurotomaria subeonica (Hall). 
Jfurchisonia bicincta (Hall). 
Hurchiaania tricarinata (Hall). 
- Murchisonia ventricasa (Hall). 
Afurchisonia perangtUataf (Hall). 
Murchisania bellieincta^ (Hall). 
Murchisonia grac%Li8^{ Hall). 
Jfurchisonia mb/usiformiSf (Hall). 
JSubtUites dongcUusy (Emmons). 
Bellerophon stdcatinus^ (Emmons). 
Bellerophon roiundatus^ (Hall). 
Bellerophon hilobcUiM, (Sowerby). 
Bellerophon expansus^ (Hall). 
Bellerophon bidorgaiua, (Hall). 
BeUerophon punctijrons, (Elmmons). 
Cyrtolitea compressns, (Conrad, sp.). 
Orthoeerae (Ormoceraa) tenuifilum^ (Hall). 
Orthoceras mtUticamercUumy (Emmons). 
Orthoceras recticamercUum, (Hall). 
Orthoceras Ju8%forme^ (Hall). 
■Orihoceraa areuoliratum^ (Hall): 
Orthoceraa bilineatum, (Hall). 
Orthoceras anellum, (Conrad). 
Orthoceras amplicameratum^ (Hall). 
Orthoceras strigcUum, (Hall). 
Orthoceras laqueatum, (Hall). 
Orthoceras aHumeitense^ (Billings). 
Orthoceras ottawaense, (Billings). 
Orthoceras hastatum, (Billings). 
OrthocercM decrescens^ (Billings. 
Orthoceras huronense^ (Billings). 
Oonioceras anceps^ (Hall). 
Orthoceras suhcentrale^ (Hall). 
Orthoceras lo^igtssimumy (Hall). 
Orthoceras multitubulatumf (Hall). 
Orthoceras annulatum, (Hall). 
Oncoceras constrictum, (Hall). 
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[Cyrtoceras annulatum^ (Hall). 
Cyrioceraa macro8tomum, (Hall). 
Cyrtoceras muUicameratum, (Hall). 
Lituites undattM, (Eknmons). 
Asaphus exlans, (Hall). 
Illcp/nu8 arctunts, (Hall). 
Ceraurus pleurexaiUhemuSy (Green). 
Phacops ccUlicep?ialti8y (Hall). 
lUasnus ovattiSy (Coorad). 
Acidaspis f spiniger, (Hall). 

In 1858, Billinp^ ^ published three papers or reports in which 
he described and illustrated several species from within the area of thia 
sheet. These are as follows : — 

A. From Paquette rapids. (1) CyrtodorUa rugaaa; (2) C, canadenr- 
sis ; (3) C. spini/era ; (4) C obttisa; (5) C sub^runcaUi^ (Hall sp.) ; 
(6) C. sitbanfftUatay (Hall sp.; (7) Obolus canadetuis ; Biehtoaldia 
subtrigonalis. 

B. From the Fourth cliute of the Bonnech^re. (1) Cyrlodonia 
rugosa ; (2) C. canadensis ; (3) C, spinifera ; (4) C obhua ; (5) C^ 
sttbtruncatay (Hall) ; (6) Vanuxemia inconstans ; (7) Obolus eanadensis 
(8) Eichwaldia subtrigonalis. 

C. From the township of Stafford, county of Renfrew. (1) Obolu» 
canade7isis. 

D. From the township of Westmeath, county of Renfrew. (1). 
Obolus canadensis, 

BONNECH^RE RIVER VALLEY. 

Of ChsLzy fossils from the Fourth chute of the Bonnech^re river, 
near C. Merrick's mill, where Alex. Murray measured the section pub- 
lished in his report for 1854, pp. 96 and 97, Mr. K Billings records * 
the following : — 

Bryozoa, 

Stictopora fenestrata (Hall) or a form closely allied thereto. 
Oa^teropoda^ 

Raphistoma staminea (Hall). 
Trilobita, 

lUcenus arcturvs (Hall). 

1 Rep. Proj?r. Geol. Sun\ Can. for 1857, Toronto. 1866. 
Can. Foes. Descript. N. gen. and sp. Sil. and Dev. CSanada, Montreal 1858. 
Can. Nat. and Geol. Vol. Ill, No. 6, Art. XXXIV, pp. 419-443, Montreal, 1858^ 
« Rep. Progr. GeoL Surv. Can. for 1857, pp. 164-156, Montreal, 1858. 
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In 1858 ^ Salter described and figured a large number of species 
from Logan's collection. 

There are as follows : 

Ifadurea hgani. 

Raphistomi lapicida. 

Raphistoma apertd, 

Hdicotoma planulata, 

Uelicotoma plantdata, var muricata. 

Helicotoma spinoaa. 

Helicotoma larvaia. 

Murchisonia bicincta, 

Jfureh%8<mia aerrata. 

Murchisonia heiicterea. 

Murchisonia (Hormotoma) graciliSf (Hall). 

Murchisonia (Hormotoma) verUricoaa^ (Hall). 

Cydonema halliana. 

Cffclonema aamicarinata, 

Trochonema umbilicata, (Hall). 

Eunema 8trigilla4a. 

Ennema f pagoda, 

Eunema cerithioides. 

Loxonema murrayana. 

Cyrtoceras fodx^ (Billings). 

Cyrtoceras biUingsii, 

CtenodorUa naauta, (Hall). 

Ctenodonta logani. 

Ctenodonta contracta. 

Ctenodonta gtbbertUa, 

Ctenodonta astartceformiB. 

ReceptamUites occidenlalis. 

Besides the above, Salter reccnxls other forms from the same collec- 
tioki, 9M follows : — 

Bellerophon mlcatinus, B. rotundatus^ Stromaioceruum rugosum, Cot' 
umnaria alveolata^ Oonioceras anoeps^ Strophomena Mitexta^ Fentam- 
eru8 (Atrypa) hemiplicatus, Atrypa increbeacena, Cyrtoceraa annula- 
ium^ C» lamdloaum^ Orthoceraa areuolirtUum^ 0, bilineatum^ 0, laquea- 
tumyOrmoceraa tenuiJUumy Sehieocrinua nodoau^^PetraiafStreptelaama), 
sp., Favoaitea lycoperdon, Aaaphua gigaa, Murchiaonia (Loxonema) aub- 

* Dec. 1. Figs, and (ie*?crii)t. Can. Org. Rem., Geol. Surv. Can. 1858. 
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fu9%form\8^ Lyrodesma^ n. 9p,^ Slraphomena planumb(ma^ Holopea 
obUqiAa^ and Olt/ptocyatites, ap. 

In 1858, Prof. T. Rupert Jones, F.R.S. ^ desoribea, reoords and 

illustrates the following Ostracoda from Paquette rapids : (1) 

Leperditia canadenaiSf Jones, var. Paquettianaf n. var. (2) Cytherop' 
sis concinna^ Jones. (3) C. sUiqtui, Jones. (4) C ru^oso, Jones. 

In 1859, Billings ^ records describes and figures LingtUa If^i 
from the Calciferous sandrock of Allumette island, but later, ' in dis- 
cussing fossils from the Chazy limestones removes this species frxnn the 
Calciferous sandrock and places it in the Chazy formation, and besides 
Lingula lydli^ records also Stropliotnena incrcusata. Hall, from the 
Fourth chute of the Bonnech^re, and Orthoceras allumeUense from 
Paquette rapids, and BcUhyurus angelini is recorded from the CbajGj 
limestone of Fitzroy Harbour. 

In 1860, Billings ^ described and figured the following species, all 
from Paquette rapids. (1) Straparcllus circe^ (2) S. Eurydiee ; (3) 
.S. affperostriatus ; (4) Bellerophon argo ; (5) B, Charon; (6) Phrag- 
mocer(M prinuBvum ; (7) Orthoceras lener ; (8) 0. pertinax. 

From 1861-1865, Billings ^described, and figured a number of 
•species from within the area of the Pembroke sheet, as follows : — 

(1) Holapea pyrene ; (2) H, nereis; (3) Pleurotomaria ar<»chne; 
(4) Murchisonia procris ; (5) Eunema cerithioides ; (6) SulnUites 
parviUns ; (7) Afetoptoma erato ; (8) Conocardium immaturufn ; (9) 
Modiolopsis nais ; (10) Ctenodonta abrupta; (11) Cyrtodonta leuco- 
thea; (12) Petraia aperta ; (13) Porambonites ottawaensis ; (14) 
Pleurotomaria dryope ; (15) P, Vitruvia ; (16) Murchisonia alex- 
andra : (17) Metoptoma superba ; (18) Cyrtocerina typica ; (19) 
Chiton canadensis. 

In his admirable compendium of the geology of Upper and Lower 
Canada, Sir W. E. Logan, ^ records with Mr. E. Billings the following 
species at Allumette rapids: — (1) Lingtda lyelli ; (2) Pleurotomaria 
-or Holopea ; and ascribes them to the Chazy formation. 



1 Figs, and IXescrip. Can. Org. Rem. Dec. 8. Montreal, 1858. 

a Can. Nat. and G«ol. Vol. IV. No. 6. Art. XXVIII, p. 548, Montreal, 1859. 

8 2 ibid. Art XXIV, No. 6. Dec. 1859, p. 426, Montreal, 1859. 

* Can. Nat. and Geol. Vol. V, No. 3, June, 1860. Montreal. 

» Palaeozoic Fossils, Vol. 1, 1861-1860, Montreal. 

« •* Geology of Canada" 1863. p. 125, Montreal. 
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III 1883, ^ Arthur H. Foord, F.G.S., records two species of organic 
remains from the strata of Paquette rapids, Ottawa river, as follows : — 

Monotrypella aSqucdis, Ulricb, p. 15. 

1882. Ulrich, E.O., Joum. Cincinnati 8oc. Nat. 

Hist., Vol. V, p. 247, pi. 2, 
figs. 3, 3a, 3b, 1882. 

Locality, formation and collector ; — Paquette rapids on the Ottawa 
river ; Black River formation ; James Richardson. 

Batoatoma 0Uawaen8€^ Foord. p. 18, pi. 2, figs. 1-lf. 

Locality, formation and collector : — Paquette rapids ; James Rich- 
ardson ; Black River. 

In 1888, Dr. Arthur H. Foord, F.G.S., formerly Assistant-Palnonto- 
logist to the Qeological Survey of Canada, recorded ' the occurrence of 
Canadian species of Cephalopoda in the collections of the British 
Museum. These are as follows : — 

0rthocerct8 arcuolircUutn, Hall. 
Cyrtoceras JcUoc, Billings. 

Both species are stated to have come from Allumette island, Ottawa 
river, Canada. 

In 1896, the writer presented a paper to * the Royal Society of 
Canada bearing on the faunais characterizing the geological formations 
and outliers of the Ottawa Palfeozoic Basin. This paper was intended as 
an appendix or supplement to one presented by Dr. R. W. Ells before the 
same society, entitled : — " Palaeozoic outliers in the Ottawa basin.'' 

The writer listed some sixty-two of the most characteristic species 
of fossils from the Black River formation of Paquette rapids, from 
within the area comprised in the Pembroke sheet. 

The sixty-two species therein listed were all taken from the collec- 
tions made by officers of the Geological Survey of Canada, and their 
generic as well as specific designations were given in so far as more 
recent changes in nomenclature and classification seemed to warrant. 
They included the following : — 

^ Contrib. Micro — Pakeontology of the Cambro-Silurian rockH of Oaoada, Geol. 
«nd Nat. Hist. Surv. (if Canada, Ottawa, 1883. 

> GataL Fossil Cephalopoda, British Museum, Vol. 1, Pt. 1, p. 10, London, 1888. 

' **Noteflon some of the Fossil Org^anic Remains comprised in the Greological forma- 
tioi)S and outliers of the Ottawa Palaeozoic Basin " Trans. Roy. Soc. Can. Vol. II. 
New Series) Sect. IV, pp. 151-158, 1890. 
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PAgUKTTB RAPIDA KOB8ILB, ALLUMinTK I8LA!CD OCTrLIl 

Jieeeptaci^ites occidental%$j Salter. 
Stramalocerium rngoautn^ Hall. 
Tetraduim fibratum, Safford. 
Calapcecia canadeuHUy Billings. 
Columnaria hcUli, Nicholson. 
Streptelasma profandum, Hall. 
Petraia aperta, Billings. 
Poramboniies ottauxiensis^ Billings. 
Solenopora compaeta^ v. PaqueUianOy AmL 
Kxcliufaidia suhtrigoiwlisy Billings. 
Camarella volborthi, Billings. 
Camarella patuleriy Billings. 
Dinobolus magnxficiis^ Billings. 
Afodiolopsis nais, Billings. 
Ctenodonta astartaformis^ Billin;;:s. 
Ctenodonia gibbernla, Salter. 
Ctenodonta logani, Salter. 
Conocardium immaturum, Billings. 
CyrtodovUa gpinijeraj Billing^. 
Cyrtodonta leucothea, Billings. 
Laxonema murrayauum^ Salter. 
Straparollina asperostriata, Billings. 
Straparollina circe, BillingH. 
StraparollitM eurydice^ Billings. 
Ilolopea nereis, Billings. 
Ilolopea pyrene, Billings. 
Cydonema hallianum, Salter. 
Eunema cerithioides, Salter. 
/Hunema HrigtllcUum^ Salter. 
Eotomaria pagoda^ Salter. 
Eotomaria dryope, Billing8. 
Ilelicotonxa planulata, Salter. 
Uelicototna larvata, Salter. 
Raphiatoma lapicidum, Salter. 
Haphvitoma apertum, Salter. 
Liospira vitruvia, Billings. 
Plethospira f arctchne, Billings. 
Omospira cUexandrOj Billings. 
Lopliospira helicteres„ Salter. 
Lophospira perangulatOj Hall. 
Lophottpira serrulata^ Salter. 
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Chiton canadensis^ Billings. 

Metoptoma erato, Billings. 

Scendla superba, Billings. 

Betterophon charon, BilliDgi>. 

Oxydiscus argo, Billings. 

Maclurea logani^ Salter. 

Actinoceras allumpitense^ Billings. 

Actifwceras higshys Bronn. 

OrtJwceras bilineatum, Hall. 

Orthoeeras lagueatum, Hall. 

Orthoceras strigatutn^ Hall. 

OrUwceras arcucliraium, Hall. 

Orthoceras hastaium^ Billings. 

OrtJioceras tenerum, Billings. 

Oncoceras constrictum, Hall. 

Cyrtoceras billingsi, Salter. 

Cyrtoceras JalXf Billings. 

Cyrtoceras regtUare, Billings. 

Cyrtocerina typica, Billings. 

Gonioceras anceps, Hall. 

Cytheropsis siliqtia, Jones. 

Leperditia canadensis, v. Paquettiana, Jones. 

In 1897, Prof. E. O. Ulrich ^ described the Lower Silurian Lamelli- 
branchiata, Ostracoda and Gasteropoda of Minnesota. In the course 
of his remarks on the various genera and species characterizing those 
strata which are contemporaneous or homotaxial with those of the 
Ottawa PalaK>zoic basin, and of the area of the Pembroke sheet in 
particular, he mentions several species from Paquette rapids and Allu- 
mette island, giving descriptions of two new species and one new 
variety from within the area in question. The following are the 
species from Paquette rapids : — 

Ctenodonta nasuta^ (N. var.) 

Oxydiscus argo, Billings, sp. 

Scen$lla superha^ Billings, sp. 

Raphistoma lapicida, Salter. 

Oinospira cdeocandra, Billings. 

Lophospira serrulata, Salter. 

Lophospira helicteres, Salter. 

Lophospira perangidcUa, Hall. 

Liospira (?) mundtda, Ulrich. (N. sp.) 

^ The Geol. of Minnesota, Vol. Ill, Final Report, Paleeontology, Minneapolis, 
1897. 
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Hormoioma salteri, Ulrich, (N. sp.) 
Soleno8fj%ra pagoda^ Salter, sp. 
Helicotoma piamiltUa, Salter. 
Gyronema semicarincUumj Salter, sp. 

Dr. Whiteaves ^ describes and records for the first time from the 
Black River limestone of Paquette rapids, I^anno aulema^ Clarke. 

In 1 900, Lambe, ^ records the species Tetradium fibratum, Safford, 
from Paquette rapids ; and in the following year ' the same author 
discusses the following corals from Paquette rapids : Columnaria haU% 
Nicholson, Petraia pro/mida, Hall, P, aperta, Billings, and Strepteloima 
cornicultiniy Hall. 

Determinations offoAiils from Paquette rapids, Ottawa river ^ eoUeeted 
by Mr, Weston, of the Geological Survey of Canada, 

In the years 1872 and 1880, Mr. T. C. Weston, F.a.S.A., then a 
member of the Geological Survey stiff, visited Paquette rapids, Ottawa 
river, and his excellent collections contain the following species deter- 
mined by the writer. 



1 Ottawa Naturalist, Vol. XII, Ni>. 6, p. 116, Sept. 1S93, Ottawa. 

2 Contrib. Can. Pal. Vol. IV. pt. I. p. 93. Ottawa, 181W-1900. 
^ 2. ibid, Pt. 11. Ottawa, 1001. 
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Determinations of fossils from localities tvilhin the area of the Pem- 
broke sheet, collected by Dr, R, W, Ells. 

Collection A. Outcrop No. 1, Boom point, western extremity 
of Pointe S^che bay, township of MansHeld, county of Pontiac, Quebec, 
Collector : R. W. Ells, 1899. 

LIST OF SPECIES. 

Stromatocerium rugosum. Hall. 

CalapcRcia canadensis, Biliings. 

Columnaria hcdli, Nicholson. 

Obscure tabulate coral, genus and species as yet undetermined. 

Monticuliporoidea, several species requiring micro-sections before 
they can be identified. 

Strophomena, sp. 

Orthis tricenaria, Conrad. 

Cyrtodonta, sp. too imperfectly preserved to be identified. 

1 ? Operculum of gasteropod, like that of a Madurea, 

Asaphus, sp. fragments of the cephalon. 

Cheirums sp. a form related to Cheimms pleuraxanthermts^ 
Green. 

HORIZON. 

The association of species in the above collection appears to indicate 
an horizon near the summit of the Black River formation, of Ordo- 
vician age. 

Collection B. Outcrop No. 2, Pointe S^he ; lower or eastern 
extremity of Pointe S^he bay, township of Mansfield, county of 
Pontiac, Que. Collector, R. W. Ells, 1899. 

LIST OF SPECIES. 

Receptaculites occidentalis, Salter. 

Streptelasma pro/undum, Hall. 

Solenopora compacta, Billings. 

Pachydictya, sp. 

Intricaria reticulata, Hall. ( — Subretepora reticulata.) 

Batostoma ottatva^se, Foord, or a closely related form. 

JfontictUiporoidea, sexfral species requiring micro-sections 
before they can be identified. 

Crania ? sp., 

Strophomnena incurvcUa, Shepard. (Streptorhynchtts JUitextum 
of authors.) 

Rafinesquina altemcUa (Emmons) Conrad. 
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Orthis {DalmaneUa) t^studinarioy Dalman. 
Bhynchotretna incBquivalviSf Castelnau. ( — RhynchoneUa in- 
erebeBcent of antbors.) 

Hycliihes^ sp., too imperfect for identification. 

Euomphalus t ep. indt. 

Murehi8onia (Hormotoma) sp., a form resembling Murehisonia 

alexandra^ Billings. 
Madurea, sp. too imperfect for identification. 
Orthocercu sp. Only the body chamber of a species of Orthocer- 

atite is preserved and therefore the specimen is too imperfect 

for specific determination. 
Orthoeems, sp., related to O. hasUUum^ Billings. 
B(Uhyuru8, sp. allied to B. extans^ Hall. 
Aaaphus megistos, Locke, or a very closely related form. 
lUasnus sp. cf. lUcenus Amerieanus^ Billings. 
lAcfuis trerUanensiSf Hall. 
PrimUia loffanif Jones, 
Leperditia ecmadensis, Jones. 

HORIZON, <fec. 

The fossils are preserved in a yellowish-grey weathering, impure, 
partly crystalline limestone holding crinoidal fragments. 

The fauna sepresented in the foregoing list indicates the presence of 
■trata which can be more properly referred to the upper half of the 
Blttek River formation; The presence of JReceptaculites occiderUalis, 
Salter, and Streptdasma prqfundum, Hall, evidently point in that di- 
rection. There are a number of forms, including Rhynehotrema irue- 
^ivalvis, DalmaneUa tesludinaria, Lichaa trentonensie^ and rolled or 
worn specimens of Solenopora compacta which appear to indicate the 
lower beds of the T)renton formation. 

Collection C. Loose blocks of limestone, shores of Pointe S^he 
bay, township of Mansfield, county of Pontiac, Quebec. 
Collector: R. W. Ells. 1899. 

Crinoidal fragments. 

Bryozoa, several genera and species which require micro- 
sections before they can be identified. Pachydictyc^ Ptilo- 
diclya, Stictopora appear to be present 

Monticvliporoidcey several branching forms which require 
micro-sections also before they can be accurately determined. 

Strophomena, sp. a fragment, too imperfectly preserved to be 
identified. 
7261—5 
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Rhynchotrema itKequivcUvisy CastelnaQ. 

Camarella pcmderi^ Billiagd. A well preserved and adult form 

of this rather rare species. 
Bdleraphofi ? ? sp., 
Lophospira perangulata, Hall. 

Obscure gasteropoda probably a species of MurchMonia, 
Aaaphus, sp. fragment of the head shield, too imperfect to be 
determined specifically. 

HORIZON, &c. 

The above association of species indicates that the blocks of lime- 
stone are probably of Black River or Lower Trenton age. 

PAQUETTE RAPIDS, OTTAWA RIVER, COLLECTOR: JOHN STEWART. 1887. 

Amongst the collections examined by the writer from various local- 
ities within the area of the Pembroke sheet, there occurs one, made by 
Mr. John Stewart, formerly of the Interior Department, Ottawa. It 
was made in 1887 at the type locality and contains the following 
species : — 

PoUceophyUum, sp. cf. P. rugosum, Nicholson. 

Columnaria, sp. cf. C. incerta, Billings, or undescribed form. 

Cydonema or Lophospira, too imperfect for identification. 

Holopea nereis, Billings. 

Eunema pagoda, Salter. (Solenospira pagodcL, SAter sp.) 

Pleurotomaria dryope, Billings. 

MUSEUM OF THE GEOLOGICAL SURVEY DEPARTMENT, OTTAWA. 

In the Museum cases of the Oeological Survey Department at Ot- 
tawa there are exhibit^ a large number of species of fossils which 
serve to illustrate the palasontological materials which characterize the 
rock formations of the area comprised in the Piembroke sheet (Na 
122). Of these there are those from Paquette rapids, and from the 
Bonnech^re river, which form important series, as follows: — 

A. 

FROM PAQUETTE RAPIDS, OTTAWA RIVER. 

LIST OF SPECIES. 
PROTISTA. 
Receptaculites occidentalism Salter. 

HYDROZOA. 
Stromatocerium rugosum, Hall. 
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ZOOPHYTA. 



Tetrcuiium JibrcUum^ Safford. 
Calapceeia canadensis, Billings. 
Columnaria hallij Nicholson. 
Petraia aperta, Billings. 
Streptelasma pro/undum, HalK 
Streptelasma eomictUutn, Hall. 
Pachydiclya acuta. Hall. 

BRACHIOPODA. 

Obdellina magnifica, Billings. 
Strophomena incurvataf Shepard. 
DalmaneUa testudinaria, Dal man. 
Porambonites oUawaensis, Billings. 
Bhynchotrema incequivcUvis, Castel: 

bescens, Hall. 
Camarslla volbortJa, Billings. 
Eichwaldia sublrigonalis, Billings. 
CamareUa panderi, Billings. 

PELECYPODA. 

Lyrodesma poststriatum, Emmons. 
Modiolopsis nais, Billings. 
M odiolopsis Jaba, Conrad. 
Modiolopsis carinafa, Hall. 
Ctenodonta abrtipta, Billings. 
Ctenodonta astartcp/ormis, Salter. 
Ctenodonta contracta, Salter. 
Ctenodonta gibberula, Salter. 
Ctenodonta nasuta, Conrad. 
Ctenodonta logani, Salter. 
Cyrtodonta canadensis, Billings. 
Qyrtodonta spinifera, Billings. 
Cyrtodonta nigosa, Billings. 
Cyrtodonta obtusa, Hall. 
CyrtodorUa leucothea, Billings. 
Conorardium immaturum, Billings. 

GASTEROPODA. 

Loxonema murrayanum, Salter. 
Straparollina a^perostriata, Billings. 
Straparollina circe, Billings. 
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StrctparoUina eurydice, Billings. 

Holopea nereis, Billings. 

Holopea pyrene, Billings. 

Cyclonema hallianum, Salter. 

Cydanema semicarinatum, Salter. ' 

Trochonema umbiliccUun^ Hall. 

Eufiema cerilhiodes, Salter. 

Eunema strigillalum, Salter. 

Eunema pagoda, Salter. 

Helicotoma planidata, Salter. 

Helicotoma spinosa, Salter. 

Helicotama larvata, Salter. 

Raphietama lapieidum, Salter. 

Rapkiatoma aperium, Salter. 

Pleurotomaria vitruvia, Billings. 

Pleurotamaria dryope, Billings. 

Pleurotomaria arachne, Billings. 

Murchieonia procriSf Billings. 

Murchisonia a^.exandra, Billings. 

Murchisonia hellicincia, Hall. 

Murchiaonia gracilisj Hall. 

Murchisonia perangulata, Hall. 

Murchiaonia mUleri, Hall. 

Murchiaania helicterea, Salter. 

Murchiaonia aerrtdata, Salter. 

Murchiaonia vetitricoaaf Hall. 

Chiton canadenaia, Billings. 

Metoj>toma erato, Billings. 

Metoptoma superha^ Billings. 

Bellerophon charon, Billings. 

Bellerophon argo, Billings. 

Bellerophon bilobatu^y Sowerby. 

Bucania bidoraata, Emmons. 

Cyrtolitea compreaatia, Conrad. 

Pterotheca expanaa, Hall. 

3faclurea loganiy Salter. 

CEPHALOPOD\. 

Orthoceraa ( Aetinoceraa) cUltimettenae, Billings. 
Ortlioceraa {Aetinoceraa) bigabyi, Stokes. 
Orthoceraa bilineatum, Hall. 
Ortlioceraa kiqueatum, Hall. 
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Orthoeeras andlurn^ Conrad. 
Orthoceraa airigtUum, HalL 
0rthoeera8 arctAolircUum, Hall. 
Orthoceraa haUatumy Billings. 
Orthoceraa recticameratufn, Hall. 
Orthoceraa tenerum, Billings. 
Endoceraa multitubulatuni, HalL 
Oneoceraa conatrictumj Hall. 
Cyrtoceras billingai^ Salter. 
Cyrtoceraa falx^ Billings. 
Cyrtoceraa regtdare^ Billings. 
Gonioceraa anceps. Hall. 

TRILOBITA. 

Dalmanitea callicephalvs^ Green. 
Cytheropaia ailiqua^ Jones. 
Cylheropaia rugoaa^ Jones. 
Leperditia canadenaia, Jones. 

B. 

FROM BONNEGH^RE RIVER, COUNTY OF RENFREW, ONTARIO. FOURTH 
CHUTE OF THE BONNECH^RE RIVER, COLLECTED BT E. BILLINGS. 

Pachydictya acuta, Hall. 
OhoUllina canadenaia, Billings. 
Orthia (Hebertella) inactdpta. Hall. 
Strophomena incurvata, Shepard. 
Cyrtodonta canadenaia, Billings. 
Baihyurua apiniger, Hall. 

These two series^ A and B are to be seen in the Black River cases 
of the Qeological Museum on Sussex street, Ottawa. 

Peter Redpath Muaeum Collectiona, McOxU Univeraity, Montreal. 

A. — PAQUETTE RAPIDS, OTTAWA RIVER. 

Liat of ajreciea of Organic remaina from Paqvstte rapids, Ottatoa 
river, esj^ibited in the easea of the Peter Redpaih Muaeum of McGill 
Univeraity, Montreal, 

These were determined for the most part by the late Sir William 
Dawson and various officers of the Geological Survey of Canada. They 
include specimens from the " Dawson Collection" and were collected 
by Mr. R. J. B. Howard, B. A., and the writer in 1878 and 1880 
respectively. They are all referred to the Black River division of the 
Trenton group, and although the most recent and more critical nomen- 
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clature is not employed in the generic as well as specific references, 
nevertheless, the species and fauna can easily be recognised. 

The numbers are those noted on the specimens in the Peter Red- 
path Museum. The name of the collector, the precise localitj and the 
date when the specimens were collected, whenever obtainable or 
indicated, have been added. 

PAQUETTB BAPIDS FOSSILS, OTTAWA BIYEB. 

Slromatocerium rugasiAtn, Hall. Nos. 752 and 862. EL M. A. 

1880. 
Beceptacidites oceidenUdisy Salter. No. 764, H. M. A. 1880. 
Calap(ecia canadensis^ Billings, No. 757, Donor: Qeological 

Survey. 
Columnaria alveolata, (=Columnarxa halli, Nicholson,) No. 
1867. Dr. D. K. Cowley. 
Petraia comicula, Hall. No. 741. 
Petraia profunda, {=Strepteia8ma profundum, Hall) No. 742. 

R. J. B. Howard, 1879. 
Orthis tricenaria, Conrad, No. 709, R. J. B. Howard, Esq. 

1879. 
Strophomena, sp. (A slab of limestone with se^neral specimens 

of StropJiomena incurvata, Shepard, the Streptorhynchtis 

JUitexlusumf of HcJl, and authors generally). No. 968. Also 

Murchisonia betlicinctu on the same slab. 
Bdlerophon cJiaron, Billings. H. M. A. 1880. 
Belicotoma plamUata, Salter, H. M. A. 1880. 
There is a specimen labelled Uelicotoma tarrxUa, which is evi- 
dently //. planulata, Salter, No. 694, R. J. B. Howard, Esq., 

1879. 
Murchisonia gracilis. Hall, No. 660,. R. J. B. Howard, Esq., 

1879. 
(Another specimen. No. 667 is silicified and was collected bj 

the same person, same date.) 
Murchisonia hicincta, Hall. (=^ Murchisonia milleri, Hall^; 

(^probably Hormotoma hicincta, Hall) No. 6, 62? Donor : 

Geological Survey. 
Murchisonia hellicincta, Hall. No. 681, Two specimens : One 

silicified, the other not, the latter is a dolomitized cast of 

the interior of a specimen. 
Ctenodonia gihhosa, Salter, H. M. A. 1880. Ctenodonta nasuta^ 

Conrad. No. 690, J. Richardson, 
Ctenodonta nasuta, Conrad, H. M. A. 1 880. 
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Cienodanta astartcF/ormis, Salter, H. M. A. 1880. 

Jiaelurea logani^ Salter, (a) No. 674, Operculc^ No. 675. 
Examples of shells in a silicified condition. R. J. B. How- 
ard, 1879, (b) Nos. 929, 930, 931, 932, These include several 
silicified shells and opercula of this interesting species, 
H. M. A. Sept 1880. 

? LituiUa undatus, H. M. A. 1880. 

Orthoceras bigsbyi, No. 654. Silicified example exhibiting 
portion of the mummuloidal siphuncle with fifteen annula- 
tions. 

Orthoceras, sp., E. Billings. 

(B) JESSUP RAPIDS, OTTAWA RIVER. 

From the above locality there are three species exhibited in 
the^Museum cases of McGill University as follows: — 

Columnaria cUveolcUa^ ( =Columnaria haUiy Nicholson,) No 

892. 
Orthocercu pretiosa (sic) No. 874. This orthoceratite appears 

to be an Endoceraa^ allied to Etvdoceras proteiforme, Hall, 

Donor: Geological Survey. 
Endocercu; No. 813, Collector and date not given. 

(C) POINTE S^CHB, FORT COULONOE. 

Stromatocerium rugosum^ Hall. 

A silicified example of this species. Collector: J. Richardson. 

(D) Fourth chute of the BoNNEcniiRE. 

JI£urchisonia grticUis, Hall. A silicified specimen. Collector's 
name not indicated. 

THE PLEISTOCENE DEPOSITS. 

(A) the marine SEDIMENTS. LEDA CLAT OR "GREENS CREEK 

FORMATION." 

MdllotiM villosus, Cuvier, The ordinary capelin of the lower 
St. Lawrence and Hudson Bay locality: — Flat rapids, Ma- 
dawaska river, Renfrew county, O. 

(B) THE FRESH-WATER MARL DEPOSITS: LACUSTRINE. 

Anodanta Jluviatxlia, 
Cyelas orbicularis, 
Paludina deciaa, 
Physa heterostropha. 
Planorbis campaniUcUus, 




\ 



SELECTED LIST OF REPORTS 

(SINCE 1885) 

OF SPECIAL ECONOMIC INTEREST 



PUBLISHED BT 

THE MINES DEPARTMENT OF CANADA 

(A. — Publi8hed by the Geological Survey.) 

MIIQERAL BESOUBCES BULLETINS 

818. Platinum. 869. Salt. 877. Graphite. 

851. Coal. 860. Zinc. 880. Peat. 

854. Asbestus. 869. Mica. 881. Phoephates. 

857. Infusorial Earth. 872. Molybdenum and 882. Copper. 

858. Manganese. Tungsten. 913. Bfineral Pig^ments. 

953. Barytes. 



745. Altitudes of Canada, by J. White. 1899. (40e.) 

BRITISH COLUMBIA. 

212. The Rocky Mountaina (between latitudes 49^ and 51^ 30'), by O. M. Dawson. 
1885. (25c.). 

235. Vancouver Island, by Q. M. Dawson. 1886. (2ScO- 

236. The Rocky Mountains, Geological Structure, by R. (i. MoConneU. 1886. (20o.}. 
263. Cariboo mming district, by A. Bowman. 1887. (25c.). 

272. Mineral Wealth, by G. M. Dawson. 

294. West Kootenay district, by G. M. Dawson. 1888-89. (35o.). 

573. Kamloopi district, by (i. M. Dawson. 1894. (35c.) 

574. Finlay and Omineca Rivers, by R. G. McConnell. 1894. (15o.) 
743. Atlin Lake mining div., by J. C. Gwillim. 1899. (10c) 

939. Rossland district, B.C., by R. W. Brock. (10c.) 

940. Graham Island. B.C., by R. W. Ells. 1905. (10c.) 
949. (Cascade Coal Field, by D. B. Dowling. (10c.) 

YUKON AND MACKENZIE. 

260. Yukon district, by G. M. Dawson. 1887. (30c.) 

295. Yukon and Mackenzie Bas-Ins, by R. G. McConnell. 1889. (25o.) 
687. Klondike gold fields (preliminary), by R. G. McConnell. 1900. (lOo.) 
884. Klondike gold fields, by R. G. McConneU. 1901. (25c) 

725. Great Bear Lake and region, by J. M. Bell. 19(X). (10c.) 
908. Windy Arm. Tagish Lake, by R. G. McConnell. 1906. (10c.) 

942. Peel and Wind Rivers, by Chas. Camsell. 

943. Upper Stewart River, by J. Keele. \ t»^,„^ ♦^«-.^u«- /irw. \ 
979. Klondike graveU, by R. G. McConnell. / ^"^^ together. (10c.) 

ALBERTA. 

237. CJentral portion, by J. B. Tyrrell. 1886. (25c.) 

324. Peace and Athabaska Rivers district, by R. G. McConnelL 1890-91. (2So.) 
703. Yellowhead Pass route, by J. McEvoy. 1898. (15c.) 




SASKATCHEWAN. 

213. Cypress Hills and Wood Mountain, by R. O. McConnell. 1885. (25c.) 

601 . Country between Athabaska Lake and Churchill River, by J. B. Tyrrell and D. B. 

DowUng. 1895. (15c.) 
868. Souris River coal-field, by D. B. Dowling. 1902. (lOo.) 

MANITOBA. 

264. Duck and Riding Mountains, by J. B. Tyrrell. 1887-8. (10c.) 

296. Glacial Lake Agassiz, by W. Upham. 1889. (25c.) 

325. Northwestern portion, by J. B. Tyrrell, 1890-91. (25c.) 

704. Lake Winnipeg (west shore), by D. B. Dowling. 1898. \o^.,«j *^--.*i 

705. " (east shore), by J. B. TyrreU. 1898. (25c.) /»o«'^d together. 

KEEWATIN AND FRANKLIN. 

217. Hudson Bay and strait, by R. Bell. 1885. (15c.) 

238. Hudson Bay, south of. by A. P. Low. 1886. (10c.) 

239. AtUwapiskat and Albany Rivers, bv R. Bell. 1886. (15c.) 

244. Northern portion of the Dominion, by G. M. Dawson. 1886. (20o.) 

578. Berens River Basin, by D. B. Dowling. 1894. (15c.) 
618. Northern Keewatin, by J. B. Tyrrell. 1896. (30c.). 

787. Grass River region, by J. B. Tyrrell and D. B. Dowling. 1900. (25c.) 
815. Ekwan River and Sutton Lakes, by D. B. DowUng. 1901. (15c.) 
005. The Cruise of the Neptune, by A. P. Low. 1905. ($2.00). 

ONTARIO. 

215. Lake of the Woods region, by A. C. Lawson. 1885. (25o.) 

265. Rainy Lake region, by A. C. Lawson. 1887. (25c.) 

266. Lake Superior, mines and mining, by E. D. Ingall. 1888. (25o.) 

326. Sudbury mining district, by R. Bell. 1890-91. (20c.) 

327. Hunter island, by W..H. Smith. 1890-91. (20c.) 

332. Natural Gas and Petroleum, by H. P. H. Brumell. 1890-91. (25c.) 

357. Victoria, Peterborough and Hasting counties, by F. D. Adams. 1892-93. (lOo.) 

627. On the French River sheet, by R. Bell. 1896. (lOcO 

678. Seine River and Lake Shebandowan map-sheets, by W. Mclnnes. 1897. (20c.) 

672. Nipissing and Timiskamingmap-8heets,DV A. E. Barlow. 1896. Tin Vol. X. SOc.S 

723. Iron deposits along Kingston and Pembroke Ry\, by E. D. Ingali. 1900. (25o.) 

739. Carleton, Russell and Prescott counties, by R. W. Ells. 1899 (25c.)(See No. 

739 Quebec). 
741. OtUwa and vicinity, by R. W. Ells. 1900. (15c.) 
790. Perth sheet, by R. W. Ells. 1900. (10c.) 

873. Sudbur>' Nickel and Copper deposits, by A. E. Barlow. (In Vol. XIV. 80c.) 
977. Report on Pembroke sheet, Ont., by R. W. Ells. (10c.) 

961. Reprint bf No. 873. 

962. " " 672. 

QUEBEC. 

216. Mistassini expedition, by A. P. Low. 1884-5. (lOc.) 

240. Compton, Stanstead, Beauce, Richmond and Wolfe counties, by R. W. Ells. 1886. 

(25c.) 
268. M^gantic, Beauce, Dorchester, L4vis. Bellechasse and Montmagny counties, by 
R. W. Elb. 1887-8. _(25c.) 

297. Mineral resources, by R. W. Ells. 1889. (25c.) 

328. Portneuf, Quebec and Montmagny counties, by A. P. Low. 1890-91. (15c.) 

579. Eastern townships, Montreal sheet, by R. W. Ells and F. D. Adams. 1894. (15c). 
670. Auriferous deposits. Southeastern portion, by R. Chalmers. 1805. (20c.) 

591. Laurentian area north of the Island of Montreal, by F. D. Adams. 1895. (15c.) 
672. Timiskaming map-sheet, by A. E. Barlow. 1896. (30c.) (Li Vol. 10. 80c.) 
707. Eastern townships, Three Rivers sheet, by R. W. Ella. 1898. (20c.) 
739. ArgenteuU, Wright,.LabeUe and Pontiac counties, by R. W. EUb. 1899. (25c) 
(See No. 739, Ontario). 

788. NotUway basin, by R. BeU. 1900. (15c.) 

863. Wells on Island of Montreal, by F. D. Adams. 1901. (30c.) 
923. Chibougamou region, by A. P. Low. 1905. (10c.) 



UNGAVA AND LABRADOR. 

217. Hudson Strait and Bay, by R. BeU. 1885. (15c.) 

267. James Bay and east of Hudson Bay, by A. P. Low. 1887-88. (25c.) 

684. Labrador Peninsula, by A. P. Low. 1895. (30c.) 

667. Richmond Gulf to Ungava Bay, by A. P. Low. 1896. (10c.) 

680. Hudson Strait (south shore) and Ungava Bay, by A. P. Low.) 

1898. (15c.) V Bound together. 

713. Hudson Strait (north shore), by R. BeU. 1898. (20c.) j 
778. Hudson Bay, east coast, by A. P. Low. 1901. (25c.) 
819. Nastapoka Islands, Hudson Bay, by A. P. Low. 1901. (10c.) 



NEW BRUNSWICK AND NOVA QOOTIA. 

218. Western New Brunswick and Eastern Nova Scotia, by R. W. Ells. 1885. (20c.) 

219. Oarleton and Victoria cos., bv L. W. Bailey. 1885. (20o.) 

242. Victoria, Restigouche and Northumberlaind counties, N.B., by L. W. Bailey 

and W. Mclnnes. 1886. (10c.) 

243. Guysborough, Antigonish, Pictou, Colchester and Halifax counties, N.S., by 

Hugh Fletcher and E. R. Faribault. 1886. (25c.) 
269. Northern portion and adjacent areas, by L. W. Bailey and W. Mclnnes. 1887-88. 
(25c.) 

330. Temiscouata and Rimouski counties, by L. W. Bailey and W. Mclnnes. 1890-91. 

(10c.) 

331. Pictou and Colchester counties, N.S., by H. Fletcher. 1890-91. (20c) 
358. Southwestern Nova Scotia (Preliminary), by L. W. Bailey. 1892-93. (10c.) 
628. Southwestern Nova Scotia, by L. W. Bailey. 1896. (20c.) 

661. Mineral resources, N.B., by L. W. Bailey. 1897. (10c.) 

New Brunswick geology, by R. W. Ells. 1887. (10c.) 
797. Cambrian rocks of Cape Breton, by G. F. Matthew. 1900. (50o.) 

799. Carboniferous sjrstem in N.B., by L. W.Bailey. 1900. (10c.) in^ j ^ ... 

803. Coal prospects m N . B., by H. S. Poole. 1900. (10c.) / ^^°^ together. 

871. Pictou coal field, by H. S. Poole. 1902. (10c.) 

IN PRESS. 

970. Report on Niagara Falls, by Dr. J. W. Spencer. 

968. Report to accompany map of the Moose Mountain area, Alta., by D. D. Caimes. 

974. Copper Bearini^ Rocks of Eastern Townships, by J. A. Dresser. (l()c.) 

980. Similkameen district, B.C., by Chas. Camsell. (10c.) 

982. Ck)nrad Mining district, Yukon, by D. D. Caimes. (10c.) 

988. Telkwa valley, B.C., by W. W. Leach. (10c.) 



IN PREPARATION. 

Rossland district, B.C. (full report), by R. W. Brock. 

Report on Prince Ekiward county, BrockviUe and Kingston map-sheet, by R. W. Ellis. 

RcDort on Cornwall sheet, by R. W. Ells. 

Reixjrta on Countrv between Lake Superior and Albany river, by W. J. Wilson and 

W. H. Collins. 
Tran.srontinental location between Lake Nipigon and Sturgeon lake, Ont., by W.H. 

Collin.s. 
Nanaimo and New Westminster districts, B.C., by O. E. LcRoy. 



(B. — Published by the Mines Branrh.) 

On the location and examination of magnetic ore deposits by magnetometric measure- 
ments. Eugene Ilaanel. 1904. 

Report of the Commission appointe^l to investigate the different electro-thermic pro- 
cesses for the smeltmg of iron ores and the making of steel in operation in 
Europe. (Only a few copies of this report are available.) By Eugene HaaneL 
1904. 

Final report on the experiments made at Sault Ste. Marie, imder Government auspices, 
in tlie smelting of Canadian iron ores by the electro-lhermic process. 
Eugene Ilaanel. 1907. 
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ZOOPHYTA. 



Tetradium fihratum^ Safford. 
CcUapcscia canadensis, Billings. 
Columnaria halli, Nicholsoo. 
Petraia aperta, Billings. 
Streptelasma profundum, HalK 
Streptelasma corniculum, Hall. 
Pachydictya acuta. Hall. 

BRACHIOPODA. 

Oholdlina magnifica, Billings. 

Sirophomena incurvaia, Shepard. 

Dalmanella testudinaria, Dalman. 

Parambonitea ottatoaensis, Billings. 

Rhynchotrema incequivalvis, Castelnau. (RhynchoneUa incre- 

hescens, Hall. 
CamartUla volbor^a, Billings. 
Eichioaldia subtrigonalis, Billings. 
CamareUa panderi, Billings. 

PELECYPODA. 

Lyrodesma poststriatum, Emmons. 
Modiolopsis nais, Billings. 
Ji odiolopsis Jaba, Conrad. 
Modiohpsia carinafa. Hall. 

Ctenodonta abrvpta, Billings. 

Ctenodonta astaricp/armis, Salter. 
Ctenodonta contracta, Salter. 

Ctenodonta gihherula, Salter. 
Ctenodonta nasuta, Conrad. 
Ctenodonta logani, Salter. 
Cyrtodonta canadensis, Billings. 
Cyrtodonta spini/era, Billings. 
Cyrtodonta nigosa, Billings. 
Cyrtodonta ohtvsa, Hall. 
CyrtodojUa leueothea, Billings. 
Conocardium imnuUurum, Billings. 

GASTEROPODA. 

Loxonema murrayanum, Salter. 
Straparollina asperostriata, Billings. 
Straparollina dree, Billings. 
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Orthoeertu andlum^ Conrad. 
Orthoceras strigatun^ HalL 
Orthocenu arcuolircUumy Hall. 
Orthoeertu hasUUwmy Billings. 
Orihoceras recticamercUum, Hall. 
Orthoeertu teneruniy Billings. 
Endocenu multiiubultUumj HalL 
Oncoeertu etmstrictum, Hall. 
Cyrtoeeras hillingsi^ Salter. 
Cyrtoceras falx, Billings. 
Cyrtoceras regulare, Billings. 
Goniocertu anceps^ Hall. 

TRILOBITA. 

Dalmanitea etdlicephcUv^, Green. 
Cytheropsis siliqua^ Jones. 
Cytherop8t8 rugosa, Jones. 
Leperditia canadensis, Jones. 

B. 

FROM BONNBCH^RE RIVER, COUNTY OF RENFREW, ONTARIO. FOURTH 
CHUTE OF THE BONNECHJ^RB RIVER, COLLECTED BT B. BILLINGS. 

Paehydietya ticuta, Hall. 
Oholellina etxnadenais, Billings. 
Orthis (Hebertella) inscidpta. Hall. 
Strophomena ineurvata, Shepard. 
Cyrtodonta canadensis, Billings. 
Baihyurua spiniger. Hall. 

These two series^ A and B are to be seen in the Black River cases 
of the Geological Museum on Sussex street, Ottawa. 

Peter Redpath Museum Collections. McOiU University, Montreal, 

A. — PAQUETTE RAPIDS, OTTAWA RIVER. 

List of efecies of Organic remains from Paqustte rapids, Ottatva 
river, eai/iibited in the cases of the Peter Redpath Museum of McGill 
University, Montreal, 

These were determined for the most part by the late Sir William 
Dawson and various officers of the Geological Survey of Canada. They 
include specimens from the " Dawson Collection'' and were collected 
by Mr. R. J. B. Howard, B. A., and the writer in 1878 and 1880 
respectively. They are all referred to the Black River division of the 
Trenton group, and although the most recent and more critical nomen- 
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clature is not employed in the generic as well as specific references, 
nevertheless, the species and fauna can easily be recognised. 

The numbers are those noted on the specimens in the Peter Red- 
path Museum. The name of the collector, the precise locality and the 
date when the specimens were collected, whenever obtainable or 
indicated, have been added. 

PAQUETTS RAPIDS FOSSILS, OTTAWA RIVEB. 

Stramatocerium rugos^Aim^ Hall. Nos, 752 and 862. H. M. A. 

1880. 
Receptaciditea occidentalism Salter. No. 764, H. M. A. 1880. 
Calapcecia canadensis^ Billings, No. 757, Donor: Qeologioal 

Survey. 
Colurmiaria alveolata, (=Columnaria halli, Nicholson,) No. 
1867. Dr. D. K. Cowley. 
Pelraia camiculaf Hall. No. 741. 
Petraia profunda ^ {=Streptelasma profundum^ Hall) No. 742. 

R. J. B. Howard, 1879. 
Orthis tricenaria, Conrad, No. 709, R. J. B. Howard, Esq. 

1879. 
Strophomena, sp. (A slab of limestone with several specimens 

of Strophomena incurvata, Shepard, the Streptorhynchus 

JUitextusunit of Hall, and authors generally). No. 968. Also 

Murchisonia bellicincta on the same slab. 
Belleropho7i charon, Billings. H. M. A. 1880. 
Helicotoma planulata, Salter, H. M. A. 1880. 
There is a specimen labelled Helicototna larvata^ which is evi- 
dently If, planulata^ Salter, No. 694, R. J. B. Howard, Esq., 

1879. 
Murchisonia gracilis, Hall, No. 660,. R. J. B. Howard, ESsq., 

1879. 
(Another specimen. No. 667 is silicified and was collected by 

the same person, same date.) 
Murchisonia bicincta. Hall. (= Murchisonia milleri^ Hall^ ; 

(=probably Honnotoma bicincia, Hall) No. 6, 62^ Donor : 

Geological Survey. 
Murchisonia bellicincta, Hall. No. 681, Two specimens: One 

siliciRed, the other not, the latter is a dolomitized cast of 

the interior of a specimen. 
Ctenodoyiia gibbosa, Salter, H. M. A. 1880. Ctenodonta nasuta^ 

Conrad. No. 690, J. Richardson, 
Ctenodonta nasnta, Conrad, H. M. A. 1880. 
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SELECTED LIST OF REPORTS 

(SINCE 1885) 

OF SPECIAL ECONOMIC INTEREST 



PUBLISH KD BY 



THE GEOLOfUCAL Sl'RVEY OF CANADA 



MIN ERAIi RESOURCES BULLETINS 

818. Platinum. 859. Salt. 877. Graphite. 

861. Coal. S«0. Zinc. 880. Peat. 

854. ARbostus. S()9. Mica. 881. Phosphates. 

857. Infuftorial Kartli. 872. Molybdenum and 882. Copper. 

858. Mangai)e<«e. Tunfi^sten. 913. Mineral Pigmento. 



745. Altitudes of Canada, by J. White. 1899. (40c.) 

BRITISH COLU.MBIA. 

212. The Rocky Mountains (between latitudes 49** and 51** 30'), by O. M. Dawfion. 

1885. (2oc.). 

235. Vancouver Island. bvG. M. Dawson. 18SG. (25c.). 

236. The Rocky Mountai^.s, Geological Stnicture, by R. G. McConnell. 188(5. (2Uc.). 
263. Cariboo mining district, by .\. Bowman. 1887. (25c.). 

272. Mineral Wealth, by G. M, Dawson. 

2i)4. West Kootenay district, bv G. M. Dawson. 1888-89. (35c.). 

573. Kamloops district, by G. Sl. Dawson, 1894. (35c.) 

574. Finlay and Omenica Rivers, bv R. G. McConneJl. 1894. (15c.) 
743. Atlin mining district, bv J. C.Gwillim. 1899. (10c.) 

0:{0. Ros>l:ind district. B.C.'bv R. W. Brock. 

910. (iraham Lsland, B.C.. by R. W. Klls. 1905. (10c.) 

YUKON AND MACKENZIE. 

260. Yukon di^tri^t, bv G. M. Dawson. 1887. (30c.) 

295. Yukon and Mackenzie Hasins. bv R. G. MrConnell. 1889. (25c.) 

687. Klondike gold fields (preliminarv). bv R. CJ. McConnell. 1900. (lOc.) 

884. Klondike gold fields, bv R. G. ^IcConnell. 1901. f25r.) 

725. Great Bear Lake and ngioii, bv J. M. Bell. 1900. (lOe.) 

90S. Windy Ann, Tagisli Lake, by k. G. McConnell. 1000. (lOc.;, 

ALBERTA. 

237. Central portion, bv J. B. Tvrrell. 1886. (25c.^ 

324. Peace and Athabaska Rivers district, bv R. G. McConnell. 1890-91. (25<'.) 
703. Yellow Head Pa.ss loute. by J. McJIvoy. 1898. (15c.) 

SASKATCHEWAN. 

213. Cypress Hills and Wocxl Mountain, by R. G. McConnell. 1SS5. (25c.) 

601. Countrv' between Athabaska Lake and Churchill River, bv J. B. Tvrrell and D. B 

J^owUng. 1S95. (15c.) * ' 

868. Souris River coal fields, by D. B. Dowling. 1902. (10c.) 
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MANITOBA. 

264. Duck and Riding Mountains, by J. B. Tvirell. 1887-8. (10c.) 

296. GlacUl Lake Agassiz, by W. Upham. 1889. (25c.) 

825. Northwestern portion, by J. B. Tyrrell, 1890-91. (25c.) 

704. Lake Winnipeg (west shore), by D. B. Dowling. 1898. I n^„« j ♦^•^♦u-.- 

705. " ^ (east shore), b/ J. B. Tyrrell. 1898. (25c.) / *^^^ together. 

KEEWATIN AND FRANKLIN. 

217. Hudson Bay and strait, by R. Bell. 1885. (15c.) 

238. Hudson Bay, south of. by A. P. Low. 1886. (10c.) . 

239. Attawapiskat and Albany Rivers, bv R. Bell. 1886. (15c) 

244. Northern portion of the Dominion, by Q. M. Dawson. 1886. (20c.) 

578. Berens River Basin, by D. B. Dowling. 1894. (15c.) 
618. Northern Keewatin, by J. B. Tyrrell. 1896. (30c.). 

787. Grass River region, by J. B. Tyrrell and D. B. Dowling. 1900. (25c.) 
816. Ekwan River and Sutton Lakes, by D. B. Dowling. 1901. (15c.) 
906. The Cruise of the Neptune, by A. P. Low. 1905. ($2.00). 

ONTARIO. 

215. Lake of the Woods region, by A. C. Lawson. 1885. (25c.) 

265. Rainy Lake region, by A. G. Lawson. 1887. (25c.) 

266. Lake Superior, mines and mining, by E. D. Ingall. 1888. (25c.) 

826. Sudbury mining district, by R. Bell. 1890-91. (20o.) 

327. Hunters island, by W. H. Smith. 1890-90. (20c.) 

332. Natural Gas and Petroleum, by H. P. H. Bnunell. 1890-91. (25c.) 

357. Victoria, Peterborough and Hasting counties, by F. D. Adams. 1892-93. (10c.) 

627. On the French River sheet, by R. Bell. 1806. (lOcJ 

678. Seine River and Lake Shebandowan map-sheets, by W. Mclnnes. 1897. (20c.) 

672. Nipissing and Timiskaming map-gheets, by A. E. Barlow. 18U6. fin Vol. X. 80c.) 

723. Iron deposits along Kingston and Pembroke Ry^, by E. D. IngalL 1900. (25c.) 

739. Carleton, Russell and Prescott counties, by R.W. Ells. 1899 (25c.) (See No. 

739 Quebec). 
741. OtUwa and vicinityjjy R. W. Ells. 1900. (15c.) 
790. Perth sheet, by R. W. Ells. 1900. (10c.) 
873. Sudbury Nickel and Copper deposits, by A. E. Barlow. (In Vol. XIV. 80c.) 

QUEBEC. 

216. Mistassini expedition, by A. P. Low. 1884-5. flOc.) 

240. Compton, Stanstead, Beauce, Richmond and Wolte counties, by R. W. Ells. 1886. 

(25c.) 
268. M^gantic, Beauce, Dorchester, L^vis, Bellechasse and Montmagny counties, bv 
R. W. Ells. 1887-8. i25c.) 

297. Mineral resources, by R. W. Ells. 1880. (25c.) 

328. Portneuf, Quebec and Montmagny counties, by A. P. Low. 1890-91. (15c.) 

579. Eastern townshijM, Montreal sheet, by R. W. Ells and F. D. Adams. 1894. (15c). 
670. Auriferous deposits, Southeastern portion, by R. Chalmers. 1895. (20c.) 

591. Laurentian area north of the Island of Montreal, by F. D. Adams. 1895. (15c.) 
672. Timiskaming map-sheet, by A. E. Barlow. 1896. (30c.) (In Vol. 10. 80c.) 
707. Eastern townships. Three Rivers sheet, by R. W. EUs. 1898. (20c.) 
739. Argenteuil, Wright, Labelle and Pontiac counties, by R. W. Ells. 1899. (25c.) 
(See No. 739, OnUrio). 

788. Nottaway basin, by R. Bell. 1900. (15c.) 

863. Wells on Island of Montreal, by F. D. Adams. 1901. (30c.) 
923. Chibougamou region, by A. P. Low. 1905. (10c.) 

UNGAVA AND LABRADOR. 

217. Hudson Strait and Bay, by R. Bell. 1885. (15c.) 

267. James Bay and east of Hudson Bay, by A. P. Low. 1887-88. (25c.) 
584. Labrador Peninsula, by A. P. Low. 1895. (30c.) 

657. Richmond Gulf to Ungava Bay, by A. P. Low. 1896. (10c.) 
680. Hudson Strait (south snore) ana Ungava Bay, by A. P. Low. ) 

1898. (15c.) } Bound together. 

713. Hudson Strait (north shore), by R. Bell. 1898. (20c.) J 
778. Hudson Bay, east coast, by A. P. Low. 1901. (25c.) 
819. Nastapoka Islands, Hudson Bay, by A. P. Low. 1901. (10c.) 
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A. P. Low, Esq., 

Director, Geological Survey. 

* 

Sir, — I beg to transmit the following report on work done in the Klon- 
dike during the past season. 

The object of the season's work was to estimate the recoverable values 
remaining in the high level graveb along Bonanza and Hunker creeks 
and a portion of the E^ondike valley, and also to obtain as much infor- 
mation as possible in regard to the values remaining in the low level or 
creek gravels. 

The necessity of completing this work in a single season compelled 
us to make a somewhat hurried examination, but we were successful in 
covering the whole field in a fairly satisfactory manner. 

I was efficiently assisted during the season by Jos. Keele, geologist, 
and Messrs. F. H. McLaren and F. O'Farrell, topographers, to whom 
the measurements of the various areas were entrusted. I was also fortun- 
ate enough to secure the services, among others, of such experienced and 
trustworthy miners as Robert Henderson, the discoverer of the Klondike, 
and A. B. McDonald. Valuable assistance was also obtained from Mr. 
A. J. Beaudette, territorial mining engineer, and from many miners 
engaged in active work on the various creeks and benches. 

I have the honour to be, sir, 
Your obedient servant. 



R. G. McCONNELL. 



Ottawa, April 12, 1907. 
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REPORT 



ON 



GOLD VALUES IN THE EOMKfi HIGH LfiVBL GRAVELS 



BIT 

A genefal report hj the wiitei^ on the geology> topography and gold- 
bearing gfavels of the Klondike district was published hj the Geological 
Survey in 1905. The present report, although a few other subjects are 
briedy discussed, is special in its object and deals prindpully with the 
values still remaining in the Bench and Creek gravels and especially in 
the important high level deposit known as the White Channel gravels. 

Ctassificaiion of Gravels, 

( Gulch gravels. 
Low level gravels j Creek gravels. 

I River gravels. 

Gravels at intermediate levels Terrace gravels. 

VI. V 1 1 1 1. 1 f Klondike gravels, 

ftgh level bench graveb ( White Channel gravels. 

The graveb enumerated in this table are fully described in the report 
referred to above and only certain points on which additional informa- 
tion was obtained need be treated at length. The diagram on page 
twenty-one shows the relationship of the various types on the lower part 
of Bonanza creek. 

• 

The White Channel bench or hill gravels are the oldest in the district, 
and, excepting the present creek graveb, the most important from an 
economic standpoint. They were originally creek gravels, deposited in 
a similar manner to those occupying the low levels at present, and their 
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elevated position is due to an uplift which affected the whole r^on 
bordering the Yukon from the Stewart river northwest to the Alaskan 
boundary and for a considerable distance beyond. This uplift, and a 
smaU depression which preceded it, produced many notable changes in 
the topography of the country. 

It is probable, although not conclusively proved, that during the White 
Channel period the lower portion of the Klondike valley, the portion 
into which the principal gold-bearing creeks dischaige, was occupied by 
a small local stream and that the Klondike itself flowed either into the 
Stewart or into Twelve-mile river. The White Channel deposits are 
remarkable in this respect that even when completely destroyed their 
former position is marked by a trail of gold. They are traceable in this 
manner from the present mouth of Hunker, Bear and Bonanza creeks 
far out into the present valley of the Klondike, showing that the old 
valley was small, smaller than that of Hunker creek and unlikely to have 
contained a large rapid river such as the Klondike. 

At the close of the White Channel period the district was depressed, 
and it was during this depression that the Klondike is considered to have 
broken into its present valley. It brought down an immense quantify 
of material from its upper reaches, and rapidly built up a wide gravel bed 
fully 150 feet in depth. These gravels at the mouth of Hunker and 
Bonanza creeks rest on the White Channel deposits and at other points, 
where not destroyed, are distributed along the hill sides at the same 
level. They are composed principally of well-rounded pebbles of quart- 
zite, hard slate, diorite and occasionally granite* all, unlike the other 
gravels, foreign to the district, and so far not proved to be of much econo- 
mic importance. • 

The depression was followed by an uplift of approximately 700 feet, 
which gave new life to all the streams by increasing their grades, and 
they immediately commenced to deepen their channels. This process 
was continued not only through the old gravel deposits but down into 
the bedrock to a depth of from 150 to 300 feet. The new valleys are 
sunk, as a rule, through the bottom of the old ones, but in a few places, 
as at the mouth of Bonanza creek, they deviate from them and have 
carved out independent courses. 

The difference in character between the old and new valleys is striking. 
The old ones represent the product of long continued stable conditions, 
and are characterized by wide flats and gently sloping sides, from which 
all traces of angularity have been smoothed away. The flats of the old 
Hunker Creek valley have a width in places of over a mile. The new 
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valleys on the other hand, while opening out into occasional basins, are 
generally narrow, steep-sided and angular. This applies only to the 
creeks, all of which are small, as the Klondike river has cut a huge trench 
through the district since the uplift. 

Only a portion of the deposits of the old valleys was destroyed during 
the excavation of the recent valleys, as the latter are much narrower 
and do not foUow exactly the same courses. The undestroyed portions 
constitute the White Channel gravels of the miners. 



Character of White Chcmnd Gravels. 

The White Channel gravels differ somewhat from the ordinary type 
of stream deposit. They are very compact as a rule and in some of the 
hydraulic cuts- stand up in almost vertical cliffs, even when the face is 
unfrozen. The white or light grey coloration from which the deposit 
derives its name is very conspicuous in most of the sections but is not 
universal, as red, yellow and dark grey beds frequently occur. The 
deposit is highly siliceous, the principal constituent consistiog of rounded 
pebbles and rounded and subangular boulders of vein quartz. Flat 
schist pebbles and boulders, usually in a more or less advanced stage of 
decomposition, occur with the quartz, and also occasional pebbles derived 
from the various dikes and stocks outcropping along the valleys. No 
material foreign to the district occurs in the deposit. The pebbles and 
boulders are usually small, seldom exceeding eighteen inches in diameter, 
and are embedded in a compact matrix consisting essentially of small 
sericite plates and fine angular quartz grains. A few large angular blocks 
from three to four feet in diameter are occasionaUy met with but are rare 
and usually occur on or near bedrock. 

The uniformity of the deposit in composition and general character 
throughout sections a hundred feet or more in thickness is very striking. 
The bedding planes, as a rule, are inconspicuous, and there has been no 
sorting of the various constituents into separate beds. 

The deposits, unlike the creek and gulch gravels, appear to be destitute 
of vegetable and animal remains. None were found by the writer and 
the few reported discoveries by miners lack confirmation. 

The thickness of the White Channel gravels varies from a few feet to 
150 feet and the original width from a couple of hundred yards to over a 
mile. The volume of the deposit on both Hunker and Bonanza creeks 
increases steadily down stream. 
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On Oold, Adami and oth^r hilli on BoiianEa ct^sA thl^ typital eonipact 
white variety cif th« Whit^ ClUtnliel deposit ia replaced towards tt^ MH 
of th^ old vallej by flut rusty coloured gravels, ntcoii loosely bedded ibid 
containing a smaller proportion of quarts thai! the ordinary ii^liite iafi^f. 
These probably represent flood plains deposits. They have the appear- 
ance of oterlying the white variety and were fcMii^y, in the absence of 
seictioiis, comsidered to be youiiger. The loii^ expbSiir^, howet^, n6# 
availnble for study in the various h^dratdic cuts; show that the two var^ 
ieties pass gradually one into the other both horixOntally and visrBcalty 
and in places are interbanded, evidence of contemporaneous deposition. 
The loose yeUow variety b seldom productive. 

The White Channel graveb were probably deposited by winding 
streanis with easy grad^ and comparatively slack ciirfiints. The prej>on- 
deranc^ of vein qUaftz pebbtes and boulders, the most resistaiit rock 
in the dirtrict, gives thenl the diaracter Of a residual dep6lit. They 
were built up slowly aiid in the long pioceSS the softer rocks were mostly 
destroy^ and carried away. 

The great leiigth of the White Channel period is indibated by th^ enor- 
mous gold accumulations, all derived froiti the slow bfeilking up of 
auriferous quarts veins which took place in it. Since the dose of the 
period the additions to the supply have been trifling, although a sufficient 
time has elapsed to enable sinilll streams to excavate channels, ihostly 
through hard SchisU from 300 tb 600 feet in depth. Praeiically all the 
gold in the present low level valley flats is of secondary origin and derived 
froth the partial distribittioh Of the older gravels. 

The age of the White Channel gravels has nOt been determined, but 
they must date back to the Pleiocenfe at least. They were certainly 
deposited before the advent of the present severe climatic conditions, 
as the white coloration is largely due to the leaching out of the greater 
portion of the iron by circulating suiface waters, and this muAt have 
taken place before they were permanently frozen. 



Distribution of Oold in Gravds and Bedrock, 

The greater part of the gold both in the hill and creek gravels occurs 
on or near bedrock, either in the lower four to six feet of gravel or sunk 
for some distance in the bedrock itself. The distribution depends 
largely on the character of the bedrock. Soft schists sueh aS those 
underlying the rich portion of Upper Dominion crfeek prevent the gold 
from descending, and it accumulates in a thin layer at the base of the 
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gravels. In many of the rich claims between the two discoveries on 
Dominion creek a thin stratum of gravel resting immediately on bed- 
rock proved extraordinarily rich, while the bedrock and the upper gravels 
were comparatively lean. On Bonanza creek the bedrock as a rule is 
harder and more flaggy, and the action of frost has parted the layers 
and allowed a portion of the gold to descend along them. From three 
to five feet of bedrock are usually mined at a profit, and gold has been 
found in some quantity at a depth of twelve feet and probably descends 
still deeper. 

On a couple of claims on Hunker creek below the mouth of Seventy 
pup practically aU the gold occurred in a shattered porphyry bedrock, 
the overlying graveb proving ahnost barren. 

The bedrock underlying the Hill or White Channel graveb is more 
decomposed than that in the creek bottoms, does not open out in the 
same way and retains most of the gold at or near the surface. In a few 
places gold has been found in paying quantities in the schist partings 
under the decomposed layer, but as a rule only the upper few inches 
are mined. 

The rapid decrease in gold values in the White Channel gravels above 
bedrock is shown in the following table which gives the average values 
obtained in sampling Trail and Lovett hiUs. The samples were taken 
in successive six foot columns. 









Total value. 


144-150 feet. Average value per cubic yard,. 006 


.012 


138-144 • 




.007 


.014 


132-138 • 




.008 


.016 


126-132 * 




.009 


.018 


120-126 • 




.009 


.018 


114-120 ' 




.010.... 


.020 


108-114 * 




.010.... 


.020 


102-108 * 




.011.... 


.022 


96-102 • 




.011.... 


.022 


90-96 * 




.012.... 


.024 


84-90 * 




.013.... 


.026 


78-84 * 




.015... 


.030 


72-78 * 




.020... 


.040 


66-72 * 




" .020... 


.040 


60-66 • 




.021... 


.042 


54-60 • 




.023... 


.046 


48-54 • 




.025... 


.046 


2 
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42-48 feet. 

36-42 

30-36 

24-30 

18-24 

12-18 

6-12 

1-6 



i( 



<( 



<i 



<( 



ft 



ti 



«< 



t( 



(< 



<< 



i( 



<( 



(i 



41 







Total value 


)ic 


yard . 045 . . . . 


.090 


if 


.030.... 


.060 


if 


.032... 


.064 


i< 


.034... 


.068 


ii 


.040... 


.080 


f< 


.047... 


.094 


ii 


.180... 


.360 


<« 


$4.130... 


8.260 



Total values in square yard column fifty yds. high. 



$9 . 532 



The values in the lower fouryards, including a foot of bedrock, average 
$2.15 per cubic yard, while those in the upper forty-six yards of the 
column average less than two cents per cubic yard. The decrease in 
values from the bottom to the top of the section proved to be constant, 
except at one point forty-five feet above bedrock where a slight enrich- 
ment takes place. 

The following table shows the values obtained in a square yard column 
of the \Miite Channel gravels in the Last Chance Creek slope of Dago 
hill:— 









Total value 


84-90 feet. 


Average value per cubic yard, . 007 . . . 


.014 


78-84 " 


• 


.009... 


.018 


72-78 " 




.012... 


.024 


66-72 " 




.014... 


.028 


60-66 ** 




.020... 


.040 


54-60 " 




.0675.. 


.135 


48-54 " 




.0275.. 


.055 


42-48 " 




.030... 


.060 


36-42 " 




.041... 


.082 


30-36 " 




.040... 


.080 


24-30 ** 




.0425.. 


.085 


18-24 " 




.050... 


.100 


12-18 " 




.060... 


.120 


6-12 " 




.114... 


.228 


1-6 " 




$2.200... 


. $4,400 



Total values in square yard column thirty yds. high. $5 . 469 



In this column a considerable enrichment takes place at a point sixty 
feet above bedrock. The enriched gravels have a thickness of a few 
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inches only and rest on a compact clayey stratum not easily penetrable 
which acts as a bedrock. The gold is moderately coarse, much coarser 
than that in the gravels immediately above and below, but finer than 
that on bedrock. 

A marked exception to the general rule in the district, that the gold 
decreases in quantity and coarseness from bedrock upwards, occurs on 
Paradise hill on Hunker creek. The main gold zone* here in many 
places is found not in bedrock but at elevations of from three to twelve 
feet or more above it. A section of the gravels twenty-four feet thick 
a short distance below Hester creek gave the following values* — 



18-24 feet. Average per cubic yard, $ . 025 $0 . 050 

12-18 " ". " 0.266 • .532 

6-12 " " " 0.776 1.552 

1-6 " " " 0.576 1.152 

Total values in square yard, column eight yds. high . . $3,286 

Average values per cubic yard 42 . 1 cents. 



The lower gravels in this section and in other places on the hill are very 
siliceous, consisting almost entirely of vein quartz pebbles and bcrulders. 
The siliceous layer varies in thickness from a few inches up to eight or 
ten feet, and is overlaid by gravels containing a greater proportion of 
schist pebbles. The best drifting ground worked so far occurs above 
the siliceous layer, in the lower part of the upper gravels. 

The gravels on Paradise hill although rich in places have seldom paid 
to drift on account of this irr^ular distribution of the gold. The pay 
zone, in place of lying in a plane, undulates along the surface of the 
uneven siliceous gravels and is very difficult to follow. 

The concentration of all the coarse, and the greater part of the fine, 
gold in the White Channel gravels on or near bedrock seems incapable 
of explanation except on the assumption that the gravels have been worked 
over probably several times by the stream that deposited them. The 
deposit is over 150 feet thick in places, is very compact and included 
numerous medium sized and a few large angular boulders which would 
serve to intercept a portion of the gold if it descended under the influence 
of gravity alone. That they have not done so is shown by the fact that 
in all our sampling not a single coarse piece was found in the upper 
gravels. 
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Grade of Klondike Gold. 

Klondike gold varies, greatly in grade not only on different creeks but 
also along different portions of the same creek. The difference of grade 
is due to the gold being in all cases alloyed with silver in varying propor- 
tions. The lowest grade gold in the camp occurs on Big Shookum and 
Henry gulches and has a value of about $12.50 per ounce. The highest 
grade gold on the Klondike creeks is found on Upper Hunker creek where 
assays occasionally exceed $17.50 per ounce. The gold from Gold Run 
creek on the Indian River slope averages over $17.50 per ounce and 
assays of $17.75 per ounce are reported from Allgold creek. 

The average value of all the gold shipped from the camp in 1905 accord- 
ing to the^. S. Mint returns amounted to $16.02 in gold and 10.94 
cents in silver per ounce. 

In the lowest grade gold the silver almost equals the gold in volume, 
the ratio being 1 to 1 . 4. In the high grade gold the ratio is 1 to 5 and the 
general average is 1 to 2.3. In value the ratio of silver to gold is very 
small, the proportion calculated from a number of returns being ap- 
proximately 1 to 150. The total gold production of the camp is estin^ated 
at $119,000,000 and the silver at $793,000. 

The variations in grade along the different creeks, as shown by assays 
furnished by the Bank of Commerce, are interesting. Bonanza Creek 
gold above Eldorado forks is fairly uniform in grade, running from 
$16.73 to $17.09 per ounce. The average grade decreases slightly but 
not uniformly down stream. Below the Eldorado forks the influence of 
the inferior Eldorado gold is shown by a sudden decrease in value to 
about $16.00 per ounce. Farther down in the rich section above dis- 
covery claim the grade drops to $15.75 per ounce. Below discovery 
claim the value increases to about $16.15 per ounce and remains at that 
figure down into the Eighties, a distance of eight miles. Towards the 
mouth of the creek the grade again increases to over $16.50 per ounce. 

Eldorado Creek gold has an average value of $15.70 per ounce, about a 
dollar less than that from Bonanza creek above the forks. The difference 
in grade is somewhat remarkable as the two streams cut the same rocks, 
are never far apart, and must have drawn at least a portion of their sup- 
plies from a common source, viz.: the comparatively narrow ridge 
separating them. Gulches cutting back into this ridge from both creeks 
have proved productive. Eldorado gold is generally coarser than that 
from Bonanza creek, and its inferior grade may be due to this cause. 
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as fine gold everywhere throughout the camp assays higher than the 
accompanying coarse gold. 

The grade of Hunker Creek gold is extremely variable, ranging from 
over $17.50 per ounce in the upper part of the creek down to $14.50 below 
Henr}' gulch. The grade decreases slowly down stream from discovery 
claim to Hester creek, then drops suddenly over a dollar an ounce. Para- 
dise Hill gold below Hester creek averages about $15.20 per ounce. 
Farther down on Dago hill the grade increases again to $16.50 per ounce, 
then drops down to $14.50 per ounce near the mouth of the creek. Last 
Chance creek, a tributary of Hunker creek, and Bear creek, a parallel 
stream emptying into the Klondike, both contain low grade gold, assays 
seldom exceeding $15 per ounce. 

The Indian River creeks average higher in grade than Klondike River 
creeks. Dominion Creek gold above Gold Run averages about $16.90 
per ounce. Below Gold Run the grades increase to $17.50 per ounce. 
Gold Run gold maintains an average grade along the main pay streak 
of fully $1 7.50 per ounce. Sulphur Creek gold is somewhat lower, averag- 
ing about $16.50 per ounce. * 

The variation in grade of the placer gold appears to depend mostly on 
original differences in grade of the vein gold from which it was derived. 
Creeks draining certain areas in the district carry low grade gold, while 
other areas supply high grade. An important centre of dispersion for 
low grade gold occurs west of the lower portion of Hunker creek. Hester 
and Last Chance creeks, Henry gulch and Bear creek all head in the same 
ridge within a comparatively short distance of each other and all carry 
low grade gold. Big Shookum creek, a tributary of Bonanza creek, heads 
in a low grade area and the gold brought down by it lowers appreciably 
the general grade of the Bonanza Creek gold for several claims. The 
Dome and surrounding region furnishes a good example of a high grade 
area. The streams flowing outwards from this centre, including Upper 
Dominion, Upper Hunker, Sulphur and Gold Bottom creeks, all carry 
high grade gold although the values differ considerably. 

While the grade of the placer gold is supposed to conform in a general 
way with that of the original vein gold some changes are evidently pn>- 
duced by the leaching out of a portion of the silver contents. 

Mr. M. Carev Lea in a series of articles in the American Journal of 
Science, commencing in Vol. XXXVII, p. 491, has shown that silver passes 
readily when treated with certain re-agents into an allotropic form, one of 
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the distinguishing characters of which is its e&dy solubility, and the same 
process may go on in nature. 

Evidence of loss of silver is afforded by the fact that fine gold which 
would necessarily be affected more by leaching than the accompanying 
coarse gold invariably carries a smaller percentage of silver. 

Nuggets also assay higher as a rule on the surface than in the centre. 
Five assays of selected nuggets made by Mr. Connor in the laboratory 
of the Survey gave the following results: — 



Centre of 

nugget. Surface. 

1 Silver..... 35.8 29.4 
Gold 64.2 70.6 

2 Silver 39.9 33.5 

Gold 60.1 66.5 

3 Silver 37.3 30.3 

Gold 62.7 69.7 

4 Silver 46.1 41.0 

Gold 53.9 59.0 

5 Silver 33.0 33.5 

Gold 67.0 66.5 



Trail hill, Bonanza creek. 
Chechaco hill, Bonanza creek. 
Bonanza creek, No. 12 below. 
Treasure hill, Last Chance creek. 
Bonanza creek. No. 3 below. 



All the nuggets with the exception of No. 5 show losses in silver of from 
five to seven per cent on the surface, assuming that the composition was 
originally uniform. No. 5 was a large nugget filled with quartz and 
its exceptional character is probably due to its being much younger than 
the others. 



Transportation of Gold. 

The two main factors in the transportation of coarse gold by natural 
causes are grade and bedrock. With steep grades and smooth bed- 
rock transportation is comparatively rapid, while little movement takes 
place when the grades are moderate and the valleys are floored with 
the tilted flaggy schists characteristic of the district. 

The Klondike slopes are everywhere mantled with a thick covering 
of broken and partially decomposed schist fragments easily moved when 
not frozen and ever tending downwards towards the creek and gulch 
levels. The downward movement is slow and intermittent at present 
on account of the perpetually frozen condition of the surface, except 
on sunny slopes. During the period of the White Channel gravels, 
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the period of the great gold aecumulations, climatic conditions were 
less severe and the movement must have been much more rapid. 

The slide material carries with it the gold and gold-bearing quartz 
released by the breaking up of the auriferous quartz veins, and when 
running water is reached the gold is sluiced out and remains behind, 
while the rock fragments are ground up and carried away. 

The distance travelled by the gold after reaching the waterways, 
neglecting the time element, depends on the grades and bedrock. The 
upper portions of the creeks, and the steep gulches, except where they 
cross the paystreak of the White Channel gravels and are directly en- 
riched from them, have not proved rich and are only occasionally pro- 
ductive. The gold washed down into them moves slowly on, and all 
the great accumulations occur on portions of the creeks with grades of 
150 feet or less to the mile. The rate of movement diminishes rapidly 
with the grade and near the mouths of the creeks is excessively slow. 

Evidence of the tardy movement of coarse gold down streams of moder- 
ate grade, even where the latter are actively engaged in eroding their 
channels, is furnished at many points along Bonanza and Hunker creeks. 
The paystreak of the elevated White 'Channel gravels has been destroyed 
in places along both these streams. Whenever this occurs the creek 
bottoms directly opposite the destroyed portions are immediately en- 
riched, showing that the gold, or a large portion of it at least, has remained 
almost stationery during all the time the creeks were employed in deepen- 
ing their channels from 150 to 300 feet. The horizontal movement in 
some instances scarcely exceeds the vertical movement. The comple- 
mentary relationship existing between the creek and the hill pay gravels 
has been recognised by the miners, and whenever the creek gravels are 
lean, pay is confidently expected on the hills, and in the productive por- 
tions of the creeks is usually found. 

■r 

The influence of bedrock in retarding or accelerating the progress 
of gold down stream is almost as important as that of grade. The com- 
mon bedrock of the district is a light coloured flaggy sericite schist of 
unequal hardness and usually tilted at high angles. The sericite schist 
alternates in places with bands of dark graphitic schists and is broken 
through by numerous porphyritic dikes and stocks. The light coloured 
flagg}' schists when hard form an excellent bedrock from the miner's 
point of view as they weather unequally into irregular rock ripples which 
arrest the progress of the gold. ,The partings also open out under the 
influence of the alternate freezings and thawings to which the rocks 
are subjected and the gold descends along them, and continues to descend 
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as the surface is gradually lowered by erosion. Its progress down stream 
when caught in this manner is indefinitely delayed. 

The porphyritic rocks when shattered, as is often the case, also arrest 
most of the gold. The soft varieties of the sericite schists and the dark 
graphitic schists, on the other hand, offer small resistance to the passage 
of the gold. They weather to a smooth surface along which the gold 
moves easily, and the portions of the creeks underlaid by them are usually 
lean. 

Valuation of High Level Gravels — Method employed. 

All the high level gravels along Hunker and Bonanza creeks, and the 
Klondike river below Hunker creek, considered to be of economic im- 
portance, were measured as accurately as conditions permitted. Two 
six inch stadia transits were used for this purpose and proved very satis- 
factory. The outlines of most of the areas could be defined very closely 
as nearly all the hills have been thoroughly prospected by drifts and 
shafts. In a few places where the surface is muck-covered the back 
limit of the gravels could only be dra^na approximately, but the total 
error from this source is not believed to be large. The aggregate volunae 
of gravels measured amounted to 354,000,000 cubic yards. 

Sampling was carried on continuously throughout the season and all 
the important hill areas, except the Upper Bonanza hills, were examined 
as carefully as the time at our disposal allowed. 

The sampling was done with rockers built specially for the purpose. 
The usual sample consisted of a column of gravel a foot square, each 
successive six foot section being washed separately. When the gravels 
were shallow continuous sections from the bottom to the top of the deposit 
were washed. In the deeper deposits continuous columns of the lower 
gravels only were washed. Above a height of thirty-six feet samples 
were taken at intervals of about twenty feet.' 

On most of the important hills long faces opened out by hydraulic 
operations, and numerous drifts and shafts were available for examination. 
Where these were absent shallow cuts and shafts were sunk at intervals 
by ourselves. 

In estimating the gold contents of the various gravel areas due allow- 
ance was paid to the statements of miners in regard to the values obtained 
in drifting and hydraulic operations. In most cases the values given 
agreed very closely with tht result of our own work. 



KLONDIKE HIGH LEVEL GRAVELS. 17 

The estimate of values in the Upper Bonanza hills and in the low level 
creek gravels is based almost entirely on the results of actual mining 
work and on information (carefully examined and sifted) obtained from 
miners and others familiar with the ground. The gravels have all been 
more or less mined and the remaining values are distributed so irregularly 
that effective sampling in the time at our disposal was obviously im- 
possible. 

The values in the smaller hills, many of which are held separately, are 
grouped together in order to avoid affecting individual interests. The 
larger hills as a rule are divided up among a number of different owners. 



Bonanza Creek High Level Gravels. 

The White Channel gravels once continuous along Bonanza creek and 
its main tributaries have been partially destroyed by the deepening of 
the valleys, and have been cut through transversely at various points by 
tributary creeks and gulches. They are now represented by a number of 
separated areas distributed at irregular intervals along the valleys and 
designated by the miners by different names. With the exception of 
French hill on Eldorado creek none of the areas on the tributary streams 
have proved of much importance. 

The White Channel gravels on Bonanza creek above the Eldorado 
forks, and on Eldorado creek, have been mostly destroyed and the gold 
contents washed down into the present low level valleys. The extra- 
ordinary richness of these valleys is due to this fact. The principal areas 
which have been preserved are Bunker hill, below Gauvin gulch on Bon- 
anza creek, and French hill below French creek on Eldorado creek. 
Besides these, small patches, now mostly worked out, have been pre- 
served on Bonanza creek below McKay and Homestake creeks and on 
Eldorado creek above Oro Grande gulch. 

The most important strip of hill gravels on Bonanza creek at present 
commences at the Eldorado forks and extends down stream on the left 
limit to Boulder creek, a distance of about four miles. The gravels do 
not form a continuous stretch as they are cut across by Adams and Boulder 
creeks and various gulches, and separated into a number of areas known 
as Gold, Chechaco, Adams, Magnet, American, Orofino, Monte Cristo, 
King Solomon and Boulder hills. The gravel areas border the present 
secondary valley and extend back for distances varying from 800 feet on 
Magnet hill to 2,500 feet on King Solomon hill. The thickness ranges 
from a few feet up to 150 feet. 
3 
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The volumes of gravel on the Upper Bonanza and Eldorado hills are as 
follows : — 

Bunker hill 1,050,000 cu. yds. 

French hill 1,670,360 

Gold hill 3,684,940 

Chechaco hill 5,805,236 

Adams hill 7,561,370 

Magnet hill 485,672 

American hill 2,210,888 

Oiofino hill 6,892,130 

Monte Cristo hill 3,710,490 

King Solomon hill 10,780,587 

Boulder hill: 1.475,216 
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Total volume 45,326,889 
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A paystreak varying from 200 to over 400 feet in width has been traced 
through all these hills. It is partly destroyed in places, but on some of 
the hills, notably on Orofino and Monte Cristo, it is situated some distance 
back from the present secondary valley and is entirely preserved. 

The gravels in the paystreak of all these Upper Bonanza hills proved rich 
everywhere, and, in places, the values returned appear almost fabulous. 
Whole claims are reported to have averaged from $60.00 to $100.00 per 
square yard of bedrock. Portions of French, Gold, Chechaco and Magnet 
hills were particularly rich and yields of a dollar a pan, or $150 . 00 per 
cubic yard for the lower four or five feet of gravel, are stated to have been 
obtained from small areas on these hills. 

The paystreak is now practically drifted out, portions of it twice over, 
and is estimated to have yielded gold to the value of $24,000,000. 

Drifting o|>erations, however, never result in a full extraction of the 
gold. A few pillars and occasional small areas are usually neglected 
for various causes; the bedrock is seldom thoroughly mined and no 
attempt is, of course, made to recover the values in the upper lean gravels. 
The paystreak gravels are also bordered as a rule on both sides by con- 
siderable fringes of gravel, too lean to drift but rich enough in most cases 
to hydraulic. 

The gravels in the Upper Bonanza hills, considered rich enough to 

be hydrauliced at a profit, include all those in the original paystreak, 

hose in a band behind the paystreak varying in width on the different 
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the distinguishing characters of which is its eady solubility, and the same 
process may go on in nature. 

Evidence of loss of silver is afforded by the fact that fine gold which 
would necessarily be affected more by leaching than the accompanying 
coarse gold invariably carries a smaller percentage of silver. 

Nuggets also assay higher as a rule on the surface than in the centre. 
Five assays of selected nuggets made by Mr. Connor in the laboratory 
of the Survey gave the following results: — 



Centre of 

nugget. Surface. 

1 Silver 35.8 29.4 

Gold 64.2 70.6 

2 Silver 39.9 33.5 

Gold 60.1 66.5 

3 Silver.... 37.3 30.3 
Gold 62.7 69.7 

4 Silver 46.1 41.0 

Gold 53.9 59.0 

5 Silver 33.0 33.5 

Gold 67.0 66.5 



Trail hill, Bonanza creek. 
Chechaco hill. Bonanza creek. 
Bonanza creek, No. 12 below. 
Treasure hill. Last Chance creek. 
Bonanza creek. No. 3 below. 



All the nuggets with the exception of No. 5 show losses in silver of from 
five to seven per cent on the surface, assuming that the composition was 
originally uniform. No. 5 was a large nugget filled with quartz and 
its exceptional character is probably due to its being much younger than 
the others. 



Transportation of Gold, 

The two main factors in the transportation of coarse gold by natural 
causes are grade and bedrock. With steep grades and smooth bed- 
rock transportation is comparatively rapid, while little movement takes 
place when the grades are moderate and the valleys are floored with 
the tilted flaggy schists characteristic of the district. 

The Klondike slopes are everywhere mantled with a thick covering 
of broken and partially decomposed schist fragments easily moved when 
not frozen and ever tending downwards towards the creek and gulch 
levels. The downward movement is slow and intermittent at present 
on account of the perpetually frozen condition of the surface, except 
on sunny slopes. During the period of the WTiite Channel gravels. 
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hills from 100 to 200 feet and those between the paystreak and the present 
valley. The gravels in the back portion of most of the hills are too lean 
to be worked by any method. 

The volumes of workable gravels on the various hills are estimated 
as follows: — 

Bunker 850,000 cu. yds. 

French 570,360 " 

• Gold 1,779,650 

Chechaco 3,752,914 

Adams 2,379,000 

Magnet 395,677 

American 1,989,218 

Orofino 5,533,000 

Monte Cristo 1,853,150 

King Solomon 4,081,087 

Boulder 332,000 
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Total 24,116,056 
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The average values in these gravels are es-timated at 34.05 cents per cubic 
yard and the amount of recoverable gold at $8,213,532. These figures 
are based on the results of the small hydraulic operations now in pro- 
gress on most of the hills and on information obtained from private 
sources. The values are distributed so irregularly that it was considered 
a closer estimate could be formed in this way than by a limited amount 
of siunpling done by ourselves. 

Lmcer Bonaiiza Hill Gravels, 

Between Boulder and Cripple hills, a distan>:*e of three miles, the hill 
gravels bordering Bonanza creek are unimportant. A few small areas 
have l>een preserved at various points on both sides of the valley but 
tliese represent largely the lean rim gravels of the old deposit. The 
central portion containing the paystreak has been almost entirely des- 
troyed. 

Below Cripple creek pay gravels are again preserved on the benches, 
but occur on the right hmit, the paystreak having crossed the valley. 
They extend through from Cripple creek to the Klondike valley, a dis- 
tance of three miles, except where cut across by Trail and Lovett gulches. 
These gulches separate the gravels into three areas known as Cripple, 
Trail and Ix)vett hills. 









' »j? 


fe. 


^Hi 


1 




^^^s 


1 


1 


wMm 


*■'-■.'.' 


1 s ;. ;i- ■; 






L^^.. . ,;■> MBtsitfcs-iv - 





I- 






KLONDIKE BIOH LEVEL OHAVEUI. 




4 

22 GEOLOGICAL SURVEY OF CANADA. 

Below Cripple creek the present Bonanza valley bends to the left 
away from the old valley and joins the Klondike some distance lower 
down. In consequence of this divergence only a small proportion of 
the gravels of the old valley on Trail and Lovett hills has been destroyed 
and the paystreak, except where cut transversely by gulches, has been 
preserved intact. 

The volume of WTiite Channel gravels on Lovett hill exceeds 71,000,000 
cubic yards, an amount almost equalling the combined volumes on all the 
other hills bordering Bonanza creek. The deposit has a thickness in 
the centre of the channel of 168 feet and a width of 5,200 feet. It occu- 
pies a wide shaUow depression in the Klondike schists and is overlaid 
and overlapped on both rims by 150 feet of younger gravels deposited 
by the Klondike river. 

The White Channel gravels on Trail hill above Lovett hill have a thick- 
ness of 230 feet. They are overlaid in places by Klondike River gravels 
but are not completely buried as on Lovett hill. 



The volumes of White Channel gravels and overlying Klondike gravels 
on the three lower Bonanza hills are as follows: — 

Cripple hill (White Channel gravels) 7,820,460 cu. yds. 

Trail hill (partly Klondike gravels) 22,235,390 " 

Lovett hill (White Channel gravels) 71,366,370 " 

" (Klondike River gravels) 66,997,230 " 



Total 168,419,450 



it 



These figures include all the White Channel gravels both in and off 
the paystreak, but only those portions of the Klondike River gravels which 
overlie the W'hite Channel gravels and which would be required to be 
washed away if the latter were hydrauliced. 

These lower Bonanza hills, although originally much lower in grade 
than the Upper Bonanza hills, are now almost as important economically, 
as they have been mined to a much less extent. The production to date 
is estimateii at $750,000, mostly obtained by drifting. 

The paystreak is remarkably wide and very uniform in grade. It is 
partially destroyed on Cripple hill but on Trail and Lovett hills where 
fully preserved has a width of from 1,000 to 1,400 feet. 
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The workable gravels are practically limited to the pay streak. The 
volumes are estimated as follows: — 

Cripple hill — ^White Channel gravels 614,910 cu. yds. 

TraU hill— Mostiy White Channel gravels. . . ' 11,802,250 

/ ^^^^^ Channel gravels 23,503,770 

\ Overlying Klondike River gravels. . . . 14,511,760 



it 



50,432,690 



<( 



The average grade of these gravels is estimated at 14.9 cents per cubic 
yard and the amount of recoverable gold in the three hills at $7,528,720. 

The low general average, notv^ithstanding values of over a dollar per 
square foot of bedrock, is due to the exceptional thickness of the gravels 
over the greater portion of Lovett hill, amounting to fully 300 feet, of 
which the upper 200 feet are practically barren. The values in Cripple 
and Trail hills, and the rim portions of Lovett hill, considerably exceed 
the general average, while those in the central portion of Lovett hill are 
somewhat less. 

Summary- of Bonanza (^reek workable Hill Gravels. 

Volume. Estimated Values. 

Upper Bonanza bills 24,1 16,056 cu. yds. $ 8,213,532 

Lower Bonanza hills 50,432,690 " 7,528,720 



Total 74,548,746 " $15,742,252 

Average estimated yield per cubic yard, 21.1 cents. 

Total quantities of high level gravels along Bonanza creek. 

Upper Bonanza hills (White Channel gravels) 45,326,889 cu. yds. 

Small hills between Boulder and Cripple hills not 

measured, estimated at 3,500,000 

Lower Bonanza hills (partly Klondike gravels) 168,419,450 



it 



217,246,339 

Hunker Creek White Channel Gravels. 

Bench gravels belonging to the White Channel period are extensively 
developed along Hunker creek but are much lower in average grade than 
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hills from 100 to 200 feet and those between the paystreak and the present 
valley. The gravels in the back portion of most of the hills are too lean 
to be worked by any method. 

The volumes of workable gravels on the various hills are estimated 
as follows: — 

Bunker 850,000 cu. yds. 

French 570,360 " 

' Gold 1,779,650 

Chechaco 3,752,914 

Adams 2,379,000 

Magnet 395,677 

American 1,989,218 

Orofino 5,533,000 

Monte Cristo 1,853,150 

King Solomon 4,081,087 

Boulder 332,000 



(* 

4( 

ti 
*i 
*t 
t« 
it 



Total 24,116,056 



(< 



The average values in these gravels are estimated at 34.05 cents per cubic 
yard and the amount of recoverable gold at $8,213,532. These figures 
are based on the results of the small hydrauhc operations now in pro- 
gress on most of the hills and on information obtained from private 
sources. The values are distributed so irregularly that it was considered 
a closer estimate could be formed in this way than by a limited amount 
of siimpling done by ourselves. 

Lover Bonanza Hill Gravels, 

Between Boulder and Cripple hills, a distarit^ of three miles, the hill 
gravels bordering Bonanza creek are unimportant. A few small areas 
have been preser\'ed at various points on both sides of the valley but 
these rei)resent largely the lean rim gravels of the old deposit. The 
central portion containing the paystreak has been almost entirely des- 
troyed. 

Below Cripple creek pay gravels are again preserved on the benches, 
but occur on the right limit, the paystreak having crossed the valley. 
They extend through from Cripple creek to the Klondike valley, a dis- 
tance of three miles, except where cut across by Trail and Ix)vett gulches. 
These gulches separate the gravels into three areas known as Cripple, 
Trail and I^vett hills. 
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those on Bonanza creek. They have been mined at various pomts both 
by the drifting and hydraulic methods with an estimated production up 
to the present of $2,500,000, the greater part of which came from Whisky 
hill, a small rich hill in the upper part of the valley. The generally 
inferior average grade of the Hunker Creek hill gravels as compared with 
those on Bonanza creek is due partly to their leaner condition originally, 
and partly to the fact that along the richest portions of the creek the 
paystreak of the old valley has been almost entirely destroyed and the 
gold contents washed down to the level of the present valley. 

Upper Hunker Creek Hill Gravels. 

The White Channel gravels are first met with descending Hunker creek 
above No. 6 pup. The occurrence here is small and the gravels although 
workable are comparatively low grade. Immediately below No. 6 pup is 
the famous Whisky hill. A short stretch of the old paystreak has been 
preserved at this point. The upper and richer portion of the hill has 
been hydrauliced completely away with a production variously estimated 
up to $2,000,000 and probably approximating $1,500,000. The lower 
portion of the hill is only partially worked out and still contains 199,400 
cubic yards of workable gravels. The gravels are shallow, averaging 
about twenty-five feet in depth. 

The gravels of the old channel are destroyed for some distance below 
Whisky hill, but appear again on the left limit on Delhi hill above Gold 
Bottom creek. 

The Delhi Hill gravel area is comparatively small, measuring about 
136,000 square yards. The gravels have an average depth of about 
twenty-five feet and a total volume of 1,121,080 cubic yards. The work- 
able gravels are estimated at 869,450 cubic yards. The values are 
moderate except along the rim, where a few small fragments of the old 
paystreak were preserved. Some hydraulicing is being done on the hill 
with water brought from Upper Hunker creek, and a second ditch to a 
point on Gold Bottom creek is under construction. 

Temperance hill immediately below Gold Bottom creek is covered by 
a triangular patch of gravel extending up Gold Bottom for a distance of 
4,000 feet and down Hunker creek for 1,700 feet. The gravels are thin, 
seldom exceeding thirty feet, and averaging less than twenty-five feet in 
thickness. They are less compact than usual, and as a result of this most 
of the gold has settled down close to bedrock. The Temperance Hill 
gravels measure altogether 1,590,580 cubic yards, of which 788,750 cubic 
yards are considered to be workable. 
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Temperance hill has been a steady producer on a moderate scale since 
the early days of the' camp, and is still of considerable economic import- 
ance. Some ground rivalling in richness that on the best Bonanza hills 
occurred along the rim at the junction of Gold Bottom and Hunker 
valleys. This is now largely worked out but portions of the hill still 
contain good values, occasionally exceeding 50 cents to the cubic yard. 
The back gravels as usual proved lean. Three small hydraulic plants 
operating with water obtained from tributaries of Gold Bottom creek 
are at work on the hiU. 

From Temperance hill down stream to Nuggel hill above Hunker 
creek the central portion of the old high level channel, including the pay- 
streak, has been destroyed. Portions of the rim gravels have been pre- 
served at various points, some of which carry moderate values. An 
hydraulic plant has been installed to work two small areas below Bee 
gulch. These were estimated to contain 859,200 cubic yards of gravel. 

At Nugget hill the paystreak of the old channel bends to the left and 
is again partly preserved. The upper part of the hill is lean but good 
values were obtained from the lower portions. . The gravels are shallow, 
averaging about twenty-five feet in depth, and measure altogether 1,608,- 
300 cubic yai'ds. The workable gravels were estimated at 1,200,000 cubic 
yards. Nugget hill has been fairly well prospected but very little mining 
has been done on it owing to the difficulty of obtaining water. A small 
hydraulic plant is now in operation. 

Summary of workable Gravels in Upper Hunker Hills. 

Whisky hiU 199,400 cu. yds. 

Delhi hill 869,450 

Temperance hill 788,750 

Williams concession 859,200 

Nugget hill 1,200,000 



« 






3,916.800 

Estimated average grade, 25.2 cents per cu. yds. 
Total valuation, $988,000. 

HiU Gravels between Hester and Last Chance Creeks. 

A wide band of White Channel gravel borders the left limit of Hunker 
creek continuously except when cut across by Eighty pup from Hester 
creek down to Last Chance creek, a distance of over two miles. The 
deposits of the old valley in this stretch were originally over a mile in 
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width in places. They have been partially destroyed as the present 
Hunker valley has been sunk through them. The preserved portion on 
the left limit has a width of from 800 to 3,000 feet, an average depth 
of about sixty feet, and contains altogether 25,850,000 cubic yards of 
material. A few small areas occur also on benches on the right limit but 
are unimportant. 

The upper portion of the gravel area on the left limit fi:om Hester 
creek down to Seventy pup is known as Paradise hill, and is the most 
important stretch of kill gravels on Hunker creek, with the possible excep- 
tion of Dago hill. 

The Paradise Hill gravel area has a length of 2,500 feet, and an average 
width of 1,500 feet. The gravels have an average depth of about sixty 
feet, and measure altogether, including the muck and slide material which 
cover them, on the back rim, 7,786,000 cubic yards. The workable 
gravels are estimated at 5,285,000 cubic yards. 

The average grade proved somewhat difficult to determine on account 
of the exceedingly irregular distribution of the gold through the gravel 
and the absence of a satisfactory section across the pay^reak. It is 
estimated at 23 cents per cubic yard, and the gold contents of the work- 
able gravels at $1,215,500. This figure is based partly on mining returns 
and partly on a systematic sampling of all the available shafts and hydra- 
lie cuts in the area. The best values occur in the upper part of the hill. 
Towards Seventy pup the gold diminishes both in quantity and coarseness. 

Considerable mining, both by the drifting and hydraulic methods, 
has been done on Paradise hill, and two small hydraulic plants are now 
in operation. 

The wide belt of White Channel gravels extending from Seventy pup 
to Eighty pup, a distance of 3,400 feet, is low grade everywhere so far 
as knoi^Ti. No definite pay streak has yet been located, although numer- 
ous shafts have been sunk for that purpose to bedrock throughout the 
area. The absence of a hill pay streak is somewhat remarkable as 
the bordering creek gravels are also lean, showing that it has not been 
destroyed. The gravels between the two pups have a depth in places 
of over a hundred feet and a total volume of 11,234,000 cubic yards. 
The gravels assumed to be workable include a small area below Seventy 
pup measuring 1,500,000 cubic yards, estimated at 13 cents per cubic 
yard, and portions of the rim gravels along Eighty pup. The latter are 
roughly estimated at 1 ,000,000 cubic yards, with a grade of 15 cents per 
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cubic yard. The probable production of the hill is estimated at $345,000. 
No mining has been done on the hill. 

Preido hill between Eighty pup and Last Chance creek is also com- 
paratively low grade as a whole, but contains some gravels carrying 
good values in coarse gold on the Last Chance slope. The Preido Hill 
gravels cover an area of 474,000 square yards, have a maximum depth 
of ninety feet, an average depth of forty-three feet and a total volume of 
6,828,000 cubic yards. 

The best values occur in a belt crossing the centre of the hill, 1,600 
feet wide on the Last Chance slope and 1,100 feet on the Eighty Pup 
slope. Samples from shallow shafts and hydraulic cuts along the Last 
Chance rim indicated an average grade of 35 cents per square foot of 
bedrock. Those obtained from the Eighty Pup slope were much lower, 
averaging only 15 cents per square foot of bedrock. The zone defined 
above contains 3,093,530 cubic yards of gravel, estimated to average 15 
cents per cubic yard, a total valuation of $464,000. This estimate is 
based on the assumption that the values obtained at the rims continue 
to the centre of the hill. 

Summary of Values in Gravels between Hester and Last Chance Creeks. 

Workable Values. 

Gravels. 



cu. vds. 

Paradise hill 5,285,000 $1,215,500 

Hill between Seventy and Eighty 

pups 2,500,000 345,000 

Preido hill 3,093,530 464,000 



10,878,530 $2,024,500 

Average grade, 18.6 cents per cubic yard. 

Last Chance and Lower Hunker Creek White Channel Gravels, 

Dago hill below the junction of Last Chance and Hunker creeks is 
covered by a large and important body of high level gravels. The gravel 
area deposit has a maximum depth of 100 feet, an average depth of 
68.5 feet and covers a triangular shaped area 862,000 square yards in 
extent. The total volume of gravels on the hill measures 19,639,000 cubic 
yards. 

Dago hill is crossed diagonally by a well defined coarse gold paystreak, 
3,700 feet in length and from 300 to 500 feet in width. The workable 
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gravels have an estimated width of 600 feet (as the main paystreak is 
fringed with gravels carrying some values), and measure 6,423,000 cubic 
yards. The average grade calculated from the values obtained in samp- 
ling two sections across the paystreak is estimated at 19 cents per cubic 
yard. 

In addition to the gravels on and bordering the main pay streak,por- 
tions of the rim gravels along Last Chance creek, roughly estimated at 
750,000 cubic yards with a grade of 15 cents per yard, can probably be 
worked. 

Total quantity of workable gravels, 7,173,000 cubic yards. 
Estimated. average grade, 18.6 cents per cubic yard. 
Probable production, $1,332,870. 

Last Chance creek is bordered on the left limit for one and a third 
miles along Dago hill by a number of small areas of rich hill gravels. 
Considerable mining has been done on all the areas and a couple of them 
have been worked almost completely away. The two most important 
areas at present are Treasure and Discovery hills. These still contain 
2,173,000 cubic yards of gravel, estimated to average 24. 1 cents per yard. 
Probable production, $524,000. 

From Dago hill the White Channel deposit crosses the present Hunker 
valley to Australia hill, a small gravel-covered plateau separating Hunker 
creek from the Klondike river above their junction. The White Channel 
gravels on Australia hill cover an area of 1,586,000 square yards, have a 
thickness in places of over a hundred feet and a volume of 35,947,000 
cubic yards. They are overlaid, as on Lovett hill at the mouth of Bonanza 
creek, by barren Klondike River gravels. The latter overlap the White 
Channel gravels on the Klondike River side. The portion resting on 
White Channel gravels has a thickness of 130 feet and a volume of 39,200,- 
000 cubic yards. 

Australia hill, although the largest both in extent and volume of gravels 
of all the Hunker hills, has so far -proved of little economic importance. 
No definite paystreak crossing the hill has been located, and the chances 
are that none exist as the hill, apart from our own sampling, has been 
fairly well prospected. Coarse gold was found at one point near the 
mouth of Hattie gulch, and pay values are reported to have been found 
in a drift farther up the creek. The drift at the time of our visit was 
inaccessible. Samples from the rim near-by carried only light values. 
While some production may be expected from Hattie gulch, no definite 
statement in regard to the amount can be given. It is placed at $150,000, 
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but thin figure can only ht regarded' as a roiigh gaem and maj be 
largely exceeded. 

Summary of Hunker Creek workable HiU ChaveU. 

Volume. Values. 

Cu. yds. $ 

Upper Hunker hills 3,916,800 988,000 

Hills between Hester and Last 

Chance creek 10,878,500 2,024,500 

Hills below Last Chance creek 

(exclusive of Australia hill) 9,346,000 1,856,870 

Australia hiU 150,000? 



24,141,300 $5,019,370 

Estimated average grade (exclusive of Australia hill), 20.17 cents 
per cubic yard. 

TotcU quantities of White Channel Oravele and overlying Klondike 

Gravels along Hunker Creek. 

cu. yds. 

Small hills above Hester creek 5,378,600 

Hills between Hester and Last Chance creeks 25,850,000 

Dago hill 19,639,000 

Last Chance hills 2,950,000 

A strali hill ^ ^'^*® Channel gravels 35,946.770 

\ Klondike River gravels 39,200,000 

Small hills, not measured, estimated at 3,000,000 



Total 131,964,370 

Klondike River High Level Gravels, 

High level gravels, usually at an elevation of from 200 to 300 feet 
above the valley flats, occur at various points along the Klondike river. 
These gravels differ altogether in character and appearance from the 
White Channel gravels of the creeks. The pebbles are smaller and more 
rounded, and consist mostly of slate, diorite and quartzite derived from 
the mountains of the Ogilvie range. 

The Klondike River gravels as a rule carry only light values, but below 
the mouth of Bonanza creek they have been enriched and in places con- 
tain gold in commercial quantities. 
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The two most important areas of these gravels discovered so far occur 
on benches bordering the Klondike river at its mouth. These two areas 
contain approximately 4,780,000 cubic yards of gravel considered to be 
workable. The grade based on a somewhat hurried sampling of the 
various cuts and shafts is estimated at 20 cents per cubic yard. Prob- 
able production, $956 000. 

General Summary of Probable Production of High Level Chravds. 

Volume of Estimated 

workable Values, 
graveb. 

cu. yds. $ 

Bonanza creek 74,548,746 15,742,252 

Hunker creek 24,141,300 5,019,370 

Klondike river 4,780,000 956,000 



103,470,046 $21,717,622 

Low Level OraveU. 

The following estimates of the values remaining in the Klondike 
creeks are based mostly on data obtained from miners and others, as no 
satisfactory sampling of the creeks in addition to the hills in the time at 
our disposal was possible. 

Eldorado Creek, 

The rich pay streak in Eldorado creek, originally the richest in the 
district, has been pretty thoroughly worked, portions of it twice over. 
Experience in re-working claims has, however, shown that few if any 
were completely exhausted. This has proved to be the case not only 
in drifted claims but in those which were worked by the open cut method. 
The old tailings are also expected to yield a considerable sum when re- 
sluiced. The Eldorado paystreak has a length of about four miles and 
its production up to the present is estimated at $25,000,000. The probable 
future output is placed at $2,600,000, an average of $65,000 a claim. 

Upper Bonanza Creek. 

Upper Bonanza creek, the portion above Eldorado forks, proved 
rich up to Victoria gulch, a distance of about four miles. The paystreak 
in places rivalled that on Eldorado creek in richness, but the general 
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average grade was considerably lower. It has been less thoroughly 
worked on the whole and at the present time the claims probably average 
somewhat higher than those on Eldorado creek. The past production 
is estimated at $15,000,000 and the futuie at $3,225,000. 



Lower Bonanza Creek, 

Lower Bonanza creek has a length of about ten miles and is more 
or less auriferous throughout. The grade decreases as a rule down 
stream, but in an irregular manner, enrichments occurring at various 
points along the valley. Some of the claims a short distance below the 
forks proved very rich, and few unproductive claims occur from the 
forks down stream for seven miles. In the lower portion the valley flats 
increase in width, the gold is less concentrated and the gravels, except 
in a few places, have not been drifted. Preparations are now being 
ma<}e to dredge them and it is believed that there are few, if any, claims 
on the creek which cannot be profitably worked or reworked by this 
method. 

The irregular grade of the Lower Bonanza Creek gravels has resulted 
in portions of the valley being well worked, while considerable stretches 
are still practically virgin and others are only partially worked. The 
production up to the present time, including that from the rich tributary 
gulches, is estimated at $11,000,000 and the future production at a min- 
imum of $11,500,000. 

• 

Klondike River Flats, 

The Klondike River flats are expected to produce largely in the future. 
The work of the past season has led to the belief that the high level White 
Channel gravels of Bonanza, Bear and Hunker creeks originally extended 
for considerable distances out over what is now the valley of the jEGondike 
and were destroyed during its excavation and the gold contents scattered 
along the river flats. Rich gravels have been found in the Klondike 
River flats below the mouth of all these streamy. Evidence was obtained 
indicating that the destroyed portion of the old Bonanza high level valley 
was at least a mile in length. The destroyed portion represents the 
extension of the Lovett Hill gravels and for some distance must have 
been equally as rich. Allowing for diminishing values down stream it is 
estimated that they contained gold to the value of at least $4,000,000 
and possibly $5,000,000. The gold contents of the destroyed lower 
portions of the old valley gravels of Bear and Hunker creeks are roughly 
estimated at a minimum of $3,500,000. 
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Two dredges* one below the mouth of Beat creek and the othe^ heloir 
the mouth of Bonanza creek, ai^ at present working suceessfuUj on the 
Klondike River flats. The total production to date, partly obtained by 
dredging and partly by drifting and open cut irork at the mouth of Bear 
creek, is estimated at $1,000,000. 



Bear Creek. 

Bear creek is comparatively low grade compared with Bonanza or 
Eldorado creeks, but contained some rich ground neat its mouth. It 
is estimated to have produced gold to the value of $1,000,000 and the 
probable future production is placed at $600,000. 



Hunker Creek. 

The Hunker Creek gravels, like those of Lower Bonanza cfeek, varied 
greatly in grade along the valley. 

A long, almost continuous, stretch of pay gravels extended from a point 
a short distance below Hester creek up stream for eight miles and occa- 
sional good claims have been worked for a further distance of two and 
a half miles. Most of the claims in the eight-mile stretch carried good 
values and some of them, especially around discovery claim 'and in the 
thirties and forties below, were very rich. They have all been more or 
less completely worked, mostly by the drifting method. Lean ground 
commences below Hester creek, and with the exception of three claims 
below the mouth of Seventy pup, and a short stretch near the mouth of 
Last Chance creek, continues down so far as known nearly to Dago 
pup, a distance of three miles. Portions of the mile stretch between 
Dago pup and the mouth of the creek proved very rich. These lower 
gravels fire probably the richest on the creek at present as they have 
been less thoroughly worked than the once rich stretches above Hester 
creek. 

The production of Hupker creek up to the present, including that 
from the tributaries Last Chance, Hester and Grold Bottom creeks, is 
estimated at $14,000,000, while the amount of recoverable gold remain*- 
ing is placed roughly at $7,500,000. The data for this determination 
are more meagre than on the other creeks as little is known of the possi- 
bilities of the three mile lean and mostly unworked stretch above Dago 
pup. Ldght drifting values occur in places and it is probable that a con- 
siderable portion of it carries dredging values. 



KLONDIKE HiaH LEVEL OBAVELS. 

SUMMARY OF ESTIMATED VALUES IN LOW LEVEL 

GRAVELS. 

E14ora<lo creek $2 ,600,000 

Upper Bon^zA (above the Forks) 3,225,000 

Lower 3oiiaim 11,500,000 

Kloiidike River flats 6,500,000 

Bear (»eek 600,000 

Quaker creak (with tributaries) \. 7,500,000 

$31,925,000 
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GENERAL SUMMARY OF ESTIMATED PAST PRODUCTION 

AND PROBABLE FUTURE OUTPUT OF ELDORADO, 

BONANZA, BEAR AND HUNEIIR CREEKS AND 

THE KLONDIKE RIVER, HILL AND 

VALLEY GRAVELS. 

Estimated Estimated 

past future 

production. output. 

Eldorado creek 925,000,000 $ 2,600,000 

Upper Bopianza creek 15,500,000 3,225,000 

Lower Bonanza creek 11,000,000 11,500,000 

Klondike River flate 1 ,000,000 6,500,000 

Bear creek 1,000,000 600,000 

Hunker creek 14,000,000 7,500,000 

$67,500,000 $31,925,000 



Upper Bonanza and Eldorado 

hiUs 24,000,000 8,213,532 

Lower Bonanza hills 750,000 7,528,720 

Klondike River Hill gravels Small 

production. 956,000 

Hunker Creek hills 2.500,000 5,019,370 

27,250,000 21,717,620 

Creek values brought down 67,500,000 31,925,000 

Totals $94,750,000 $53,642,620 
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This estimate of the amount of recoverable gold remaining in the 
various Klondike creeks and benches is based, as stated previously, on 
sampling done by ourselves, on the results of actual mining operations 
and on information obtained from various miners, and is believed io be a 
reasonably close approximation. It, however, only represents present 
knowledge, and no allowance is made or can be made for fresh discoveries 
of rich spots, the day for which, as shown by a recent find on Hunker 
creek, is not altogether passed, notwithstanding the thorough nuumer in 
which the district has been explored. While it is unlikely that any large 
area of rich gravel has escaped detection minor discoveries may be ex- 
pected as long as mining lasts and on this account any estimate is apt to 
be somewhat under rather than over the mark. 



Indian Rtver Creeks. 

The estimate of values given above does not cover the whole of the 
Klondike district, as the creeks on the Indian River slope, including such 
important producers as Dominion, Gold Run, Sulphur and Quartz 
creeks, were not examined. These streams are estimated to have pro- 
duced gold to the value of $24,250,000, making the total production of 
the camp to date $119,000,000. They have not been worked, on the 
whole, as thoroughly as the Klondike creeks, and the percentage of un- 
mined gold is probably somewhat higher. A production of from eight 
to ten million dollars may still be expected from them. 

The production of the Indian River creeks has been obtained mostly 
from the low level creek gravels. Bench gravels carrying good values 
occur at some points, notably along the central portions of Dominion 
and Quartz creeks, but their total yield has been relatively small. 
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A. P. Low, Esq., 

Director Geological Survey of Canada. 

Dear Sir, — Herewith I beg to submit a preliminary report of 
my investigations in the Similkameen mining district of southern 
British Coltmibia carried out during the season of 1906. A topo- 
graphic map, geologically coloured, of a portion of the district, 
accompanies the report. 

* My acknowledgments are due to many of the prospectors and 
claim owners in the district for much courtesy and kindness, 
some of whom willingly gave up their time to conduct the party 
over particular sections of country that they knew well, and 
which would have entailed considerable loss of time to us to have 
examined unaided. Mr. £. Waterman, resident manager o( the 
VenniHon Forks Mining and Development Company at Princeton, 
very kindly supplied me with copies of the records of the various 
bore holes that have been drilled in the Tertiary coal basin. Mr. 
C. F. Law and Mr. Emil Voigt supplied me with much infor- 
mation on the history and development of the respective areas 
that they are interested in, on Bear creek and Copper mountain 
respectively. Mr. J. W. Waterman of Okanagan Falls was good 
enough to give me a detailed account of the several hydraulic 
ventures exploited in the Similkameen and Tulameen districts 
commencing from the year 1893. To these gentlemen I wish to 
express my thanks for they* generous assistance. 

I remain, sir, 

Your obedient servant, 

CHARLES CAMSELL. 
Ottawa, April, 1907. 
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PRELIMINARY REPORT. 



Summary op Operations. 

My instructions for the season were, to commence a topo- 
graphical and geological survey of the Similkameen district of 
southern British Coltmibia, the object being to carry out for this 
district what has already been done for West Kootenay by Messrs. 
Brock and Boyd of this Department, namely, the publication of a 
map on a scale of four miles to the inch with a contour interval 
of two hundred feet. This sheet, which will be called the Simil- 
kameen sheet, will cover an area of about 3,500 square miles, and 
will embrace the mining camps of Bear creek. Granite creek, 
Copper mountain, Roche river, Hedley, Ollala and Fairview, 
including the country from the Okanagan valley to the Hope 
mountains, and from the International Boundary northward for 
a distance of about forty-five miles. 

A work of this magnitude must of necessity occupy the attention 
of any field party for several seasons, but as certain sections 
of this area are economically of far greater importance than 
others I was instructed to confine the work of the first seasons 
to the more accessible and more developed portions of the district, 
leaving the remainder for a later date. 

Princeton, the most central point for the region selected, 
was chosen as the headquarters for the season, and except for a 
hurried reconnaissance, at the end of the season, of the important 
camp of Bear creek on the Tulameen river, all the work was 
confined to a belt about eight miles wide lying between this place 
and the International Boundary. This belt, which covers an 
area of about 250 square miles, is the subject of this report and 
will be referred to as the South Similkameen district. 

Though the early part of the season was very wet, no rain ffeil 
from the end of June until the beginning of September, so that the 
forest fires, which started in July, remained unchecked for several 
weeks, during which the pall of smoke rendered it impossible to 
carry on triangulation. For this reason the original intention of 
extending the topographic map up the Tulameen river had to be 
abandoned. 
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Transport of supplies .was effected by means of pack horses 
obtained at Penticton. The party consisted of four and included 
Mr. J. A. Allan, assistant, and two men. 



Topographical and Geological Work. 

The topographic work consisted of a skeleton transit triangula- 
tion begun on the International Boundary Line, where it crosses 
the Pasayton river, and carried down the Similkameen river 
to Princeton, taking in a belt about eight miles wide. Two 
monuments on the Boundary Line furnished an excellent base for 
the commencement of the triangulation. As the whole belt 
south of Whipsaw creek is only traversed by one main trail, and 
the bordering country is very rough and heavily timbered, many 
traverses and stations necessary for a more complete survey had 
to be abandoned. An area of about 120 square miles, embracing 
the mineralized areas of Copper mountain, Kennedy mountain 
and the Princeton coal-basin, was surveyed in greater detail, 
and the position of this sheet was fixed on the skeleton triangula- 
tion. A map of the surveyed mineral claims and land pre- 
emptions compiled by the Lands and Works Department in 
Victoria was used as a base on which to plot the contour lines and 
other features of the topography. Elevations were obtained by 
aneroid, and referred to the levels carried through from Spence 
Bridge by the Canadian Pacific Railway Company in their survey 
of a location line down the Similkameen river. The elevation 
of the bridge across One-mile creek near its mouth was taken as 
the datum, and is reckoned at 2,000 feet above sea level. A geo- 
logical and topographical map of this area on a scale of half a 
mile to the inch, with a contour interval of 100 feet, has been 
compiled. 

By far the greater part of the geological work is confined to the 
mineralized sections of the belt, viz.: the Roche River camp. 
Copper and Kennedy mountains and the Tertiary coal-basin. 
These were done in some detail, while the work on the remainder 
of the country was only such as could be done in connexion with 
the topography on a hurried trip to and from the Boundary Line. 
The pack trail f nmi Princeton to the Boundary Line follows the 
western side of the Similkameen river nearly all the way, and as 
one can only ford this stream in extremely low water a long strip 
of several miles south of Combination camp on the east side of the 
river was not examined at all, and is only conjectured to be covered 
by recent volcanic rocks. 
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Fossils occur only at the north end of the belt in the Tertiary 
sediments, and at the south end in an area of Cretaceous rocks, 
so that it has been found impossible to refer the rocks occurring 
in the central portion to any definite period of time. The greater 
part of this area is covered by recent volcanic flows, which are 
later than the Tertiary sediments. 

In the G>pper Motmtain district, where a large batholithic 
mass of monzonite has invaded a series of metamorphosed sedi- 
mentary rocks, the two varieties of rocks have been grouped on 
the map under one geological colour, though the two are of widely 
different age. The reason for doing this is that it has been 
found impossible to separate them completely in the field. Ex- 
cept in the canon of the Similkameen river, and where some 
development work has been done on the claims, outcrops of rock 
are not common and the igneous rock holds many isolated areas 
of the sedimentary rocks as inclusions in its body, and their 
boundaries were impossible to determine. To add to the com- 
plexity the whole mountain is cut by a great many dikes of 
varying composition, besides being traversed by many slips 
and faults along which alteration has taken place. These, coupled 
with the widespread minerahzation, have wrought such profound 
changes in the rocks that it is now difficult in many cases to say 
what their original composition might have been. 

A majority of the claims were visited and examined, but owing 
to the absence of many of the prospectors, who might have acted 
as guides in the district, some were unavoidably passed over. 
On few of these, however, has development work been carried 
to a depth of forty feet, and a majority of them have not been 
prospected below the level of surface oxidation. Consequently, 
many of the geological problems here encountered must remain 
imsolved for the present, or until such time as development 
work has progressed much further and the camp has reached the 
producing stage. 

After completing the work on Copper mountain, and defining 
the Tertiary coal-basin, a short time was spent in a geological 
reconnaissance of Bear Creek camp and the platinum belt of rocks 
on the Tulameen river above Otter Flat. The importance of this 
field is such that with the short time at my disposal at the end of 
the season it was decided not to go into detail in any one section, 
but to go roughly over the whole ground with the view of making 
a more detailed survey in the near future. 

1617—2 



lo geological survey of canada. 

Situation, etc. 

The town of Princeton, which was the base of operations for the 
season, lies in the angle formed by the? junction of the Tulameen 
river with the South Fork of the Similkameen river, and is thirty- 
one and a half miles in a direct line north of the International 
Boimdary Line. The nearest point from here to which one can 
buy a railway ticket is Penticton at the south end of Okanagan 
lake. Penticton is joined to Princeton by seventy-five miles of 
good wagon road, over which a bi-weekly stage is operated. 
Princeton can also be reached from Spence's bridge on the main 
line of the Canadian Pacific railway. This latter route is 
about one hundred and twenty-five miles long, but has recently 
been shortened by the building of a branch line from Spences 
Bridge to Nicola lake, forty-five miles in length. A third route 
by which Princeton can be reached is over the old Hope trail 
across the mountains from Hope. Hope is distant about sixty- 
five miles, and the trail is merely a pack trail, which is not being 
much used at the present time, and is consequently not kept in 
very good repair. This route is only used in the summer time 
from May to October, as the high altitude of the summit and the 
depth of snow make the trail impassable for horses during the 
winter months. 

Two separate lines of railway are projected and being built 
into the district. The Victoria, Vancouver and Eastern railway 
is being carried through from Midway up the Similkameen river 
and will eventually be extended through the Hope mountains 
and connected with Vancouver. It is expected that the line will 
be built through to Princeton in the summer of 1907. The Can- 
adian Pacific railway has also had preliminary surveys made of a 
line southward from Nicola lake to Princeton and down through 
the valley of the Similkameen river. This will be an extension of 
the section of road already built through to Nicola lake and con- 
nected with the main line at Spences Bridge. The prospect of 
either or both of these railways passing through the country has 
brought the Similkameen district more before the notice of in- 
vestors and capitalists and given a certain impetus to claim 
owners and prospectors, which comes as a relief after the dullness 
of the few preceding seasons. The country has many natural 
resources that have not been developed only on account of the 
lack of cheap transportation, and no future railway company need 
fear a scarcity of freight. 

At present the Similkameen district above Hedley is only 
traversed by one trunk wagon road, which follows the valley of 
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the river up to Otter Flat and then strikes northward to Nicola 
lake. From Princeton, a few short branches to run Whipsaw 
creek. Copper mountain and northward up One-mile creek; 
while from Otter Flat another branch, twelve miles in length, 
leads up to the mineral claims at the head of Bear creek. 
Over the rest of the district only a few pack trails lead to 
different points, such as the Hope trail, the Boundary trails up 
the Roche and Pasayton rivers, and a few others that have 
been opened up by prospectors owning claims in the mineralized 
areas that they lead to. The trail to the Boundary Line from 
Princeton was the most useful one to us, as it runs directly 
through the belt reported on from north to south. This leaves 
the Hope trail, near the mouth of Nine-mile creek, and ascend- 
ing the steep hillside, south of Whipsaw creek, follows the trend 
of the river at an elevation of about fifteen hundred feet above 
it, and at a distance of a mile to a mile and a half back from it. 
It only descends to the river at the mouth of Copper creek, 
leaving it again to cut off the wide bend occurring between this 
and the mouth of the Pasayton river. At the mouth of the 
Pasayton the trail branches, each branch to cross the Boundary 
Lne at different points, the one following the valley of the Pasay- 
ton and the other that of the Roche river. 

Where there are no trails the ridges and summits of the hills 
are often open enough to afford easy travelling on horseback; 
but all the valleys and lower elevations in the belt surveyed are 
so heavily timbered that it is often impossible to get through 
with a pack-horse, and even difficult on foot without first cutting 
a trail. 

Climate. 

The climate of the Similkameen district about Princeton is 
an exceedingly pleasant one. Lying on the eastern side of the 
Hope mountains, which catch much of the moisture drifting 
eastward from the Pacific, it occupies part of the interior dry 
belt of southern British Columbia. The rainfall is very light, 
and irrigation is necessary in the latter part of the summer wher- 
ever farming is carried on. The extreme upward limit of agri- 
culture is slightly over three thousand feet above sea level, and 
as the greater proportion of country lies above this level it will 
be readily understood that the amount of cultivable land is not 
very large, and is confined to the lower benches of the valleys 
and to the Tertiary depression about the town of Princeton. 
Above this level, too, the plateau is subject to more or less severe 
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summer frosts, and even in the lower levels of the district only 
the months of July and August can be counted on with any degree 
of certainty to be free from frosts. The soil is everywhere very 
good and yields excellent crops. Some wheat and other cereals 
are grown, but the most of the farmers are content merely with 
the production of vegetables for their own and for local consump- 
tion. Small fruits, such as strawberries, raspberries, cturants 
and gooseberries are easily cultivated. Mr. Hunter has also 
successfully grown apples, and is experimenting in plums, cherries 
and pears, but the pear trees are still too small to judge whether 
they will be successful or not. Farther down the valley the 
chmatic conditions become more suitable for fruit-raising, and 
at Keremeos all these fruits, as well as grapes, are grown suc- 
cessfully. 

Stock-raising is carried on to a certain extent, but the winters 
are too severe and the area of land on which cattle could feed too 
hmited to make this industry very general. 

I am indebted to Mr. Hugh Hunter, mining recorder at Prince- 
ton, for the following notes on meteorology for the year 1904: — 

Mean summer temperature 67 .96® 

Mean winter temperature, December to 

March 33 . 23® 

Highest temperature loi® Aug. 4th. 

Lowest temperature — 27® Feb. 9th. 

Precipitation — 

Rain 7.7 inches. 

Snow 65 ** 

First snowfall to remain Dec. 19th, 1903. 

Snow disappears from valleys April 13th, 1904. 

History and Development. 

Placers. — Ever since the year i860, when placer gold was first 
discovered on the Similkameen river, above Princeton, by a 
government prospecting party under Mr. Allison, mining and 
prospecting has been going on continuously to a greater or less 
extent up to the present time. A year or two after this dis- 
covery most of the white miners who were working on this . 
stream and the Tulameen river were drawn away to the Cariboo 
country by the great excitement following the discovery of 
Williams and Lightning creeks, and only a few Chinese were 
left. These continued to work the old localities without making 
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any attempt to discover new ones until the early eighties, when 
a number of white miners returned, and an increased activity 
was manifested in prospecting, both for placers, as well as for lode 
minerals. The discovery of coarse gold on Granite creek, in 
1885, caused considerable excitement and resulted in the biggest 
rush in the same year that the Similkameen has ever seen. Other 
discoveries higher up the Tulameen quickly followed, and the 
maximum output was probably reached in 1886, the figures 
given for that year in the report of the Minister of Mines being 
$203,000. On the southern portion of the river, though placer 
gold is found as far as the Roche river, the most productive 
bars were found below the mouth of Whipsaw creek, on Whip- 
saw creek itself and on Nine-mile, a tributary of the latter 
heading near Granite creek. These bars have now been worked 
out and no placer mining has been attempted on them for 
several years. 

The most interesting feature that has been developed in con- 
nexion with placer mining on the southern portion of the 
Similkameen river and Tulameen river, is the occurrence every- 
where of platintun in association with the gold, and indeed this 
district has proved to be the most productive of that mineral 
that has yet been discovered on the North American continent. 
Dr. Dawson has estimated that from 1,400 to 2,000 ounces of 
platinum were obtained in the district in 1887 at a time when 
placer mining was at its height, and previous to that it was not 
considered worth while saving in the clean up. At the present 
time placer mining is confined to Granite creek and the upper 
part of the Tulameen river, and is carried on by only a few 
whites and some Chinamen. The annual output of platinum 
has now decreased to not more than forty to fifty ounces. 
Owing to the enormous rise in the price of platinum, however, it 
is altogether likely that in the ensuing year some attempts will 
be made by interested parties to work some of the higher bench 
deposits of gravel which are known to carry platinum, but 
which necessitated too large an outlay of capital to have been 
worked before. 

Lode mining. — Coincident with the increase of activity in placer 
mining in the early eighties was corresponding interest in the 
search for the source of these placers in the rock. Copper ore, 
carrying some values in gold and silver, was discovered at the 
mouth of Friday creek, and also on the opposite side of the Simil- 
kameen, on what is now known as Copper mountain. Two 
claims staked by Mr. Allison in 1887 on the side of the valley 
opposite the mouth of Friday creek were Crown granted, and a 
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good deal of prospecting by tunnelling was done. Apparently 
the results obtained did not justify the continuation of the work, 
and the ore being too low-grade to pay the claims were aban- 
doned shortly after. On Friday creek, however, some prospect- 
ing and development work has been carried on almost continuously 
since the year 1887 up to the present time. One of the first 
claims located — the Victoria — situated about 400 yards up the 
creek from its mouth, was more developed than any other, and 
some pockets of beautiful bomite ore discovered. This was 
found to be of such a high grade that some of it was carried out 
on pack-horses and shipped to a smelter. This claim is still 
being held under the name of the Gladstone, but the work done 
on it is only such assessment as is necessary to prevent it from 
lapsing. 

On Copper mountain itself the best known claim, and, with 
the exception of the two staked by Mr. AlUson, in 1887, the earliest 
one recorded, is the Sunset. Though copper ore was known and 
discovered in this neighbourhood by Jameson, in 1888, while 
trapping in these mountains, no claims were taken up until the 
discovery was reported to R. A. Brown. Brown staked the 
Sunset claim, but the claim lapsed and was restaked again in 
1896, and in this year the first assessment work was done on it. 
The following year some ten or a dozen claims were staked, 
mostly adjoining the Sunset, and in 1898 options were taken 
on some of these by eastern capitalists. These men, however, 
were discouraged by the difficulties of transportation and allowed 
the properties to drop. 

In 1898 and 1899 there was a great influx of prospectors to 
this district, and the Tulameen and the remaining areas of Copper 
mountain, Kennedy mountain, Friday creek and Combination 
camp were staked. Voigt's camp, on Wolf creek, was also 
located at this time. From 1898 to 1900 interest in Copper 
mountain and neighbouring properties was keen, and much 
money was expended in prospecting different claims. Options 
were given on several claims around, including the Sunset, 
to eastern capitalists, but owing to differences with the claim 
owners and for other reasons the options were again dropped. 
At the same time the old Copper Mountain wagon road was built 
by several of the claim owners. 

After 1900 very little work, outside of the necessary assess- 
ment work, was done until 1905. At Voigt's camp, however, a 
few men were kept steadily at work on the claims, and in 1904 
the present wagon road from Princeton was built by Mr. Voigt, 
with some assistance from the government. 



SIMILKAMEEN DISTRICT, B.C. 1 5 

In 1905 the British Columbia Copper Company took options 
on ten or twelve claims around and including the Sunset, and 
work was carried on for about eleven months. A diamond drill 
was brought in and much* deep drilling done, but the results were 
not made known to the public. 

Hydraulic mining, — In 1893 some prospecting and surveying 
was done on the east side of the Similkameen river, above Prince- 
ton, by parties associated with W. C. McDougald, with a view 
to working some of the benches stretching back from the river 
by hydraulic methods. Gold was found in all the test pits, but 
the bed rock was not sufficiently high above the level of the 
stream to afford a good dump. This, with the fact that a ditch, 
seven miles in length, to carry water from the Similkameen river 
on to the ground, would only give a head of 116 feet, forced the 
promoters to abandon their project. 

In 1895 the Anglo-American Company was formed by Captain 
S. T. Scott, with the object of working some groimd situated on 
the west side of the Similkameen river, just above the mouth of 
Whipsaw creek. A ditch two miles in length brought water 
from Whipsaw creek, and under a head of 320 feet this was sup- 
phed to two No. 5 Monitors at the foot of the bench. Sluicing 
was carried on for a period of eight days, when it was fotmd that 
the bedrock here also was too low to afford a dump for the tail- 
ings, and they were constantly blocking the channel and forcing 
the water back over the flat. The expense of keeping the sluice 
boxes free from the tailings, and the fact that bedrock was not 
reached in the pit, caused the company to abandon the work 
and go into liquidation. 

The most successful attempt at hydraulicing was that under- 
taken by Mr. W. J. Waterman in 1895 on some ground about 
three miles south of Princeton. This ground had formerly yielded 
from $5 .00 to $10.00 to the hand, and had been worked both by 
whites and Chinese. Water was obtained from a spring and stored 
in a reservoir immediately above the bench to be worked. A self 
acting gate to the reservoir was built with the intention of using 
the water as a bucking hydraulic. The water was stored at night 
behind an old beaver dam above the reserviof , and during the day 
was allowed to run into the reservoir which it filled two or three 
times an hour. The gate acted automatically and let out a head 
of about 2,000 miners inches for seven or eight minutes. When 
the reservoir was empty the gate closed, and the boulders, etc., 
in the pit were cleared up and the ground got ready for the next 
run. In November, 1895, a partial clean up gave results of from 
twenty-five to thirty-five cents per cubic yard of ground moved 
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and paid expenses. The next year the property was sold to the 
Vermilion Forks Mining and Development Co. More water was 
brought from Stevenson creek and a small monitor installed 
under a hundred foot head. Two runs were made in 1898 and the 
results obtained gave ten to fifteen cents per cubic yard of ground 
moved. The amount of water was not sufficient to move the 
heavy wash, and trial surveys were run to bring more water from 
Nine-mile creek. The amount of workable ground, however, 
was not large enough to warrant the expense of such a ditch and 
the work was dropped. 

The river bars at the mouth of Friday creek fifteen miles above 
Princeton were at one time found to be very rich. Here a trial 
pit was also opened up. A ditch one-half mile in length was dug 
and a short pipe line with a monitor installed. Work was carried 
on for a part of one season and in the next spring when operations 
were about to be commenced it was found that the whole ditch 
system had been washed away into the stream. The claims 
were then abandoned and have lain idle ever since. 

On the Tulameen river the earliest attempt at hydraulicing was 
made by a group of Vancouver men who built a flume and ditch 
from Eagle creek with the intention of recovering the platinum 
from a bench a short distance below this point. The bench was 
small and was soon washed out, with what results was not ascer- 
tained. 

On Granite creek, from which probably more placer gold was 
recovered than any other part of the Similkameen district, some 
bench claims were opened up by Captain Scott, Robert Stevenson, 
W. E. Hogg and others. A flume four miles in length was laid 
and work began on the Swan claim and at its upper end. The 
gold here is very coarse and probably much was recovered, but 
the company shortly after went into liquidation and the court is 
said to have cleaned up about $900.00 from the sluice boxes. 
Mr. Hogg afterwards worked a small pit four miles below the 
mouth of Granite creek and washed out the gravel from an old 
high channel of the Tulameen river. It is believed to have paid 
for the season, but the pit was filled up with wash from the 
mountain side the next spring, and never reopened. 

Drilling, — Boring operations for lignite began in 1901, and 
have been prosecuted by several parties interested in the develop- 
ment of the Princeton coal basin. The Vermilion Forks Mining 
and Development Company is the largest holder of coal claims 
and it has sunk six bore holes to test its properties. Two others 
have been sunk by Blakemore and one by Sharp; and with the 
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exception of Sharp's bore hole all have been sunk in the valley 
of the South Similkameen river between Princeton and Ashnola. 



Previous Geological Work. 

The first geological work done on the southern portion of the 
Similkameen of which we have any record is that of Mr. H. 
Bauerman the Geologist to the North American Boundary Com- 
mission. This work was done in the years 1859 to 1861 at the 
time the Boundary Line was first being defined, but although a 
report had been prepared by Mr. Bauerman it was never printed 
until done so by the Geological Survey Department in 1884, 
with the permission of the author. In this survey Mr. Bauer- 
man crossed the belt now being reported on by two routes. His 
northern route was by the old Hope trail, entering the belt by 
Whipsaw creek and following down the valley of the Similka- 
meen river. His southern route lay down 'the valley of the 
Roche river to the mouth of the Pasayton, from which point he 
struck across the divide to the Ashnola river by a trail long 
since abandoned. His work was of a preliminary character, and 
he makes no mention whatever to lode minerals of economic 
value occurring in the belt, and refers only briefly to the placer 
mining on the southern portion of the Similkameen that was at 
that time carried on by Chinamen, and to the occurrence of 
lignite beds on the Tulameen river. 

In 1877 Dr. G. M. Dawson spent the season in a geological 
exploration of the southern interior of British Columbia, and one 
of the routes followed, viz., the Hope trail, took him through 
the Tertiary basin about Princeton and down the Similkameen 
river, on precisely the same course as that followed by Mr. Bauer- 
man. A detailed report of his observations is found in the 
Report of Progress, 1877-78. Owing to the discoveries of rich 
placers in 1885 on Granite creek and the Tulameen river Dr. 
Dawson again visited the district in 1888, but in the short sum- 
mary which appears in the Annual Report of that year he deals 
entirely with the Tulameen river and its tributaries. This was 
the last survey made by the Geological Survey Department 
until the work of this year. 

In 1 90 1 Mr. Robertson, Provincial Mineralogist for British 
Columbia, examined and reported on the Princeton and Copper 
Mountain district, and went as far up as the head of one of the 
branches of the Roche river. Mr. Robertson's observations were 
confined entirely to the mineral claims in th^ different camps^ 

1617—3 
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and he makes no reference to the general geology of the district. 
In 1 90 1, the International Boundary Commission Survey com- 
menced the construction of a topographic map of a five mile belt 
lying along the Boundary Line. Dr. R. A. Daly was attached to 
this as Canadian geologist to the commission, and his observa- 
tions, extending over this belt, have added much to oiu* knowledge 
of the geology of the southern border of the Similkameen district. 
Using the topographic map so constructed as a base the bound- 
aries of the different geological formations met with have been 
accurately sketched in and other geological data added. 

Physiography. 

The South Similkameen district Ues in a part of what has been 
called by Dr. G. M. Dawson the great interior plateau of British 
Columbia. In the southern part of the Similkameen diStrict, 
however, it partially loses the chief characteristics of a plateau, 
which are so well exemplified in the region to the north of this 
district, and which gave the author of the name the reasons for 
calhng it such, and it here becomes gradually more mountainous, 
until it finally merges into the high rugged and snow-covered 
peaks of the Cascade range to the south of the International 
Boundary Line. In the northern part of the belt surveyed, and 
in the country to the north of the Similkameen and Tulameen 
rivers, the plateau features become more pronounced and the 
ruggedness of a mountain region is lost. In looking southward 
over it towards the Nicola lake from some of the higher points 
the eye appears to travel over a gently undulating surface show- 
ing a succession of rounded and generally wooded hills, and no- 
where any sharp and rugged peaks or any banks of snow. 

Above Princeton the southern portion of the Similkameen 
river flows in an almost north and south course until it forks 
some twenty-five miles south of here. The main branch or 
Pasayton river continues in the same course up to and across 
the Boundary Line, while the west branch or Roche river comes 
from the southwest. The name Roche river was originally 
only applied to a small branch of this stream flowing into it 
from the south about twelve miles above the mouth of the 
Pasayton, but in recent years it has become customary to refer 
to this larger stream as the Roche river, while in reality it should 
retain its original name of South Similkameen.* 

The valley of the Roche river is wide and flat, and filled with 
gravel and wash, which frequently forms terraces on either side 

*The Geographic Board, bowever, have decided that the South Similkameen shall be 
called the * Similkameen'— Ed. 
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of the river. These terraces are often cut through by the stream, 
formmg steep cut banks of fifty or one hundred feet in height. 
The gradient of the stream is comparatively low, and the sides 
of the valley generally slope back easily to a height of about 
2,000 feet above the river. The Pasayton river, however, occu- 
pies a much narrower valley and the stream is much more rapid. 

About a mile below the junction of the two streams the soutly 
em portion of the Similkameen river enters a deep and narrow 
canon, through which it flows for a distance of about eighteen 
miles, or as far as the mouth of Whipsaw creek. The gradient 
of this part of the stream is very sleep, being at least forty 
feet to the mile and very probably more. As the lower por- 
tions of the valley are usually very precipitous and carved out 
of the soUd rock, gravel benches rarely occur, and it is seldom 
possible for wash to find any lodgment on its* sides The bed 
of the stream is filled with large boulders, rounded as well as 
angular, and for these several reasons it is impossible to ford 
this section of the stream except in the late summer when the 
water is very low. 

Below the mouth of Whipsaw creek the stream enters the low, 
shallow Tertiary coal basin, and the change in character is very 
abrupt. Here the grade becomes slightly easier though still very 
steep, and the banks of the valley are usually composed of uncon- 
solidated material, and only occasionally are there exposed 
sections of the Ugnite-bearing meastires. . 

The tributaries of the southern portion of the Similkameen 
river are few and insignificant, the most important being Whip- 
saw creek and Copper creek, both flowing in from the west, and 
each entering the main stream by deep and narrow valleys. 
The former heads with one of the branches of the Skagit, and 
its valley is followed. from one end to the other by the old trail 
from Hope to Princeton. 

Both the Roche and the Pasayton rivers draw their waters 
from the high range of mountains lying on and to the south of the 
International Boundary Line, their branches interlocking with 
those of the Skagit drainage and the Methow, the latter flowing 
directly southward into the Coltmibia river. 

The basin occupied by these two streams is enclosed between 
twp forks of the Cascade range of mountains, which, running up 
northward through the State of Washington, divides just south of 
the Boundary Line. The western or true Cascades, or Hozameen 
range, forms the divide between the Roche and Skagit rivers, and 
runs up northward to the west of the Tulameen,J[[and is there 
locally known as the Hope mountains; while the eastern Cascades 
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or Okanagan range strikes slightly east of north and lies to the 
west of the Pasayton and Ashnola rivers. The western of these 
two forks is the more persistent and stronger range, and its 
summits show very Uttle diminution in elevation or ruggedness 
of relief beyond the limits of the Similkameen sheet to the north. 
The eastern fork, however, is not so persistent or well defined. 
I^s summits at the Boundary Line sometimes attain an elevation of 
8,500 feet, but these gradually dwindle down, until north of the 
Similkameen river its highest points are little more than 7,000 
feet and the whole range gradually sinks into and becomes a part 
of the great Interior plateau^ 

The elevation of the town of Princeton, as deduced from in- 
strumental levels carried through from Spokane by the engineers 
of the Victoria, Vancouver and Eastern railway is 2,120 above 
sea level, while that of the townsite of Allison two miles below is 
given as 1,978 feet by levels carried from Spences Bridge by Can- 
adian Pacific Railway engineers. There appears to be a discre- 
pancy here, and a difference of about 100 feet between the levels 
of the two railway surveys. The levels of the Canadian Pacific 
Railway survey were used in obtaining the elevations for the 
topographic map. 

Taking Princeton, which lies in a shallow depression occupied 
by Tertiary sedimentary rocks, as the central point in the curve 
formed by the two forks of the Cascade range of mountains, 
there is a marked rise in slope of the lines radiating to the west, 
south and east, while the gradient to the north is almost im- 
perceptible. In this curve the hills have all been worn down 
below the Umit of intense alpine erosion, and now appear as 
rounded ridges and dome-shaped summits of gradually increasing 
elevation towards the circumference. Only towards the circum- 
ference of this curve do the summits attain an elevation greater 
than the tree line, which in this district is approximately 7,000 
feet above sea level, but with the exception of the immediate 
vicinity of Princeton these are usually well wooded with spruce, 
pine, balsam, and tamarac. This rounded outline and regularity 
of form, while in the main due to erosion, is also in part the result 
of the filling in of old irregularities of the surface by the Tertiary 
lava flows which still cover such a large proportion of the surface 
of the belt. Glacial action, both the action of erosion as well as 
that of deposition, has a'so been instrumental in reducing the 
vertical relief. 

Many evidences of recent development in the topography 
occur. The southern portion of the Similkameen river from the 
Pasayton to the mouth of Whipsaw creek occupies a deep. 
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narrow V-shaped valley indicative of a comparatively recent 
uplift, which imparts to this portion of the stream increased 
vigour and power of erosion. The valley of the Tulameen river 
too, above Ottjer creek, as well as many of its tributaries, is very 
narrow and steep, showing that the drainage has not been very 
long in operation since the change in elevation. 

Numbers of terraces and deposits of gravel also occur at 
various elevations on the sides of the valleys to a height of 3,400 
feet above sea level. The higher ones of these appear to have 
been formed when the whole valley was filled with water up to 
these levels, while others nearer the river and lower are the result 
of the action of the present streams in cutting down their beds. 
As a rule the higher ones only now occur as small remnants of 
once more extensive terraces, formed in the period immediately 
following on the disappearance of the Cordilleran glacier, and 
which have since been reduced in size by the ordinary atmos- 
pheric agencies of erosion. These are the most apparent evi- 
dences of comparatively recent changes of level. 

Accompanying these changes of level, and either a direct result 
of them or of the blocking of ancient channels by recent volcanic 
flows, have been some striking changes of drainage. The most 
marked instance of this is the deep valley of Smelter lake and 
Wolf creek, now occupied by a stream inconsistent with the size 
of the valley. It seems probable that this valley of Wolf creek 
with its continuation through Smelter lake once carried a great 
part of the drainage of the southern portion of the Similkameen 
river, but that the filling up of parts of its channel by recent 
volcanic flows, or the same uphft which caused the southern 
portion of the Similkameen river to cut its deep cafion, also 
forced the stream into its present roundabout course through 
the Tertiary basin about Princeton. All the streams entering 
this valley from the south, above and including the Coldwater 
river itself, occupy hanging valleys, so that they debouch in 
waterfalls or have been forced to cut deep cafions down to the 
level of the trunk valley. 

Glaciation. 

During the glacial period the great Cordilleran glacier covered 
all the summits north of the Boundary Line in this belt. The 
conditions we now find existing as a result of this glaciation tend 
to show that the glacier was losing its great power of erosion, and 
was rather depositing its load of debris. This is evidenced by the 
small number of grooved and striated rock exposures and "roches 

1617—4 
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moutonnees," and by the thick aCnd widespread deposit of rock 
detritus on the stimmits of the hills as well as in the valleys. 
Some striae were noted on the southern part of the belt on the 
upper slopes of the Pasayton and Similkameen valleys, but these 
are practically valueless as an indication of the general trend of 
the main body of the ice, for the direction of flow would here be 
entirely influenced by the course of the valley. All striae noted 
were found to conform to this course. On a wider area and one 
traversed by valleys running in a diversity of directions, such as 
that covered by the Kamloops map sheet of Dr. Dawson, the 
average of many readings obtained on points that are uninfluenced 
by nearness to any great valleys would give very nearly the 
course of the upper portion of the ice sheet; but as the sheet 
now being reported on lies entirely in the valley of the south- 
em portion of the Similkameen river and its tributaries, all 
striations would be more or less influenced by this valley, par- 
ticularly as the trend of the valley only diverges a few degrees 
from what has been reckoned to be the general trend of the ice 
sheet over the Interior Plateau. 

By far the greater proportion of drift is unmodified material 
derived from the breaking down of rocks within a short distance 
of where it now lies. This drift is so widespread that it is usually 
only where it has been cut into and washed away by streams 
that exposures of the solid rock can be found. It also imparts 
to the topography an appearance of fairly mature erosion, giving 
to the hills in the belt a rounded and graded outline which is so 
characteristic a feature of the whole Interior Plateau. 

Prospecting for mineral deposits becomes, on account of the 
mantle of drift, more difficult here than in a region where the 
strength of glacial erosion had been greater. The heavy growth 
of timber too adds to the difficulties. The tree line in this belt is 
approximately 7,000 feet above sea level, and as it is only a few 
points in the southern portion that exceed this elevation, it will 
be seen that the area of surface covered by timber far exceeds 
that which is devoid of it. 

Agricultural land. 

Stratified deposits of sand and clay are cut into and exposed a 
short distance below the mouth of the Roche river. These appear 
to have been laid down in still water along the southern face of a 
northward retreating glacier. The water derived from the melting 
of the glacier probably for a while discharged southward across 
the divide into the Skagit river, but after this had been suffici- 
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ently lowered to prevent an outlet in this direction a lake "was 
formed in which these beds of clay and sand were deposited. 
On the still further retreat of the glacier this water would pro- 
bably find an outlet northward and eastward down the valley of 
the Similkameen river. Terraces of gravel and sand whose 
origin is probably contemporaneous with the deposition of these 
stratified deposits, and which were formed along the shores of 
such lakes, are frequently found adhering to the sides of the main 
valley at elevations above that of the stratified deposits. Other 
terraces, which occur at lower elevations farther northward, of 
undoubted lake origin, were formed when the water had subsided 
still lower. . ' 

The White Silt deposits, which are so well shown on Okanagan 
lake, and which mark a period near the final disappearance of the 
glacier, are not represented in the district, though the lowest 
depression in the belt, 2,000 feet above sea level, is well below 
the highest level at which these deposits are found in other parts. 

Hanging valleys have already been referred to as occurring on 
the valley of Wolf creek and on the upper part of the Tulameen 
river, but whether these can be attributed to glacial action or 
to a quite recent uplift and tilting of certain sections, it is at 
the present time impossible to say. 

The thick covering of glacial drift, though somewhat of a 
hindrance to the speedy development of the mineral resources 
of the district, must be reckoned as one of its assets in that it 
has produced a considerable extent of excellent farm and grazing 
land. The open, rolling hills all around the town of Princeton 
are covered with beautiful bunch grass, and support herds of 
cattle and horses throughout the summer season. At present 
the cultivation of farm land is almost entirely confined to the 
flats of the Similkameen and Tulameen rivers and their tribu- 
taries. A few pre-emptions have been taken up on the higher 
slopes of the valleys where the surface is not too steep, but the 
limit at which farming is carried on can be put at 3,200 feet 
above sea level. Below this level is a good deal of land yet 
untouched, which could support a much larger population than 
the cotmtry now holds. 

SOLID GEOLOGY. . 

Though much that follows has already been fully dealt with 
in the Director's Summary Report for 1906, it must be 
repeated here ; but a change hos been made in the form of clas- 
sification and also in the naming of the igneous rock of Copper 
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mountain. Both of these were necessitated after a microscopic 
study of the numerous rock samples collected in the district. 

Geological work on the southern portion of the Similkameen 
becomes very difficult on account of the great variety and com- 
plexity of the rock formations, as also on account of the thick- 
ness and widespread covering of drift. Plutonic, volcanic and 
sedimentary rocks are all present, covering a period from 
Palaeozoic to later Tertiary times. Fossils occur in the Tertiary 
lignite basin, about Princeton, and also in the Cretaceous sand- 
stones of the Roche river, but the remaining sedimentary 
rocks — Hmestone, argillite and quartzite — are either unfossili- 
ferous or have been so badly crushed as to destroy any rem- 
nant of animal life that they ever contained. Contacts between 
the igneous and sedimentary rocks are rarely exposed, so that 
it is difficult and very often impossible to establish geological 
relations. Added to this is the difficulty in the southern half of 
the belt of travelling anywhere except on trails that have been 
cut by prospectors through the bush. This latter difficulty, 
however, does not hold in the northern half, where one can 
usually obtain access to any part, whether there is a trail or not. 

The formations met with and their approximate or relative 
ages, are as follows : — 

(i) Glacial and recent deposits, 

(2) Post Oligocene — 

Volcanic, consisting of andesites, basalts, trachytes, tuffs 
and breccias. 

(3) Oligocene — 

Sedimentary, consistnig of sandstones, shales, clays with 
seams of Hgnite. 

(4) Cretaceous — 

Argillaceous sandstones, grits, conglomerates and slates. 

(5) Post PalcEozoic — 

Remmel granodiorite ; monzonite of Copper mountain. 

(6) PalcBOzoic — 

Limestone, quartzite and argillite of Copper mountain. 
Green and spotted schists, talc and graphite schists, mica 
and hornblende schists, with some limestone and siliceous 
bands. 

Palaeozoic. — The oldest rocks in the district are the Roche River 
schists, which cover an area about the junction of the Roche 
river with the Pasayton. This area extends from the cafion 
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below the junction of the two streams four miles up the Roche 
river, and to a point eight miles «4ip the Pasayton, its southern 
contact on the latter stream being the batholithic intrusion of 
Remmel granodiorite, while on the Roche river it is in contact 
with a band of gneiss, which may or may not be only a phase 
of the Remmel granodiorite. On all other sides the schists are 
overlaid by recent volcanic rocks lying a short distance back 
from the river banks. The schists are very varied in character. 
On the south are micaceous and homblendic schists, frequently 
very siliceous and becoming gneissic, and holding some bands of 
crystalline limestone. The northern part of the area is occupied 
by soft green spotted and chloritic schists, with smaller bands 
of graphitic and talc schists, the latter being frequently min- 
eralized and traversed by quartz-filled fissures. It has been 
found impossible to determine the age of these rocks, and though 
some members of the series have a Uthological resemblance to 
the Archaean of the Shuswap series, the green and spotted schists 
are more probably highly metamorphosed volcanic rocks. 

The limestones, quartzites and argillites cover a very limited 
area, but are important as being associated with some of the ore 
bodies in the southern part of the Copper Mountain district. 
They also form a highly altered and metamorphosed band cross- 
ing the Similkameen river below Allison, and l3dng between and 
tmder young volcanic rocks on the west and a great mass of 
granite on the east. They also extend some distance south of 
Copper mountain, until they are covered by Tertiary volcanics. 
They appear to resemble somewhat the Cache Creek series of the 
Kamloops district. They have been cut and greatly disturbed 
by later intrusions of igneous rock, nd so much of these beds 
has been destroyed that they no^ frequently only appear as 
islands or **roof pendants" in batholithic masses of rock. The 
limestone is very often white and crystalline, and the argillites 
and quartzites are very highly altered and may in some cases 
have taken on a crystalline structure. In addition to the meta- 
morphism they have undergone some fracturing and breccia- 
tion. Much of these sedimentaries is probably covered by 
volcanic flows, and much also has been digested and assimilated 
by eruptive masses of plutonic rocks, and the parts that remain 
are only remnants of once more extensive sediments that covered 
a great part of southern British Columbia. 

Post'PaUBOzoic. — ^These are batholithic intrusions, and under 
this head are classed the Remmel granodiorite of the Pasayton 
river, the gneiss of the Roche river, which is probably only a 
phase of the Remmel granodiorite, and the monzonite of Copper 
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mountain. The Remmel granodiorite is cut across by the Pasay- 
ton river, and extends north waird from the Boundary Line for a 
distance of four miles to its contact with the mica schists. South 
of it is a large area of Lower Cretaceous rocks. The typical rock 
of this area is composed of hornblende, biotite, quartz and ortho- 
clase feldspar. On the same strike as the Remmel granodiorite 
on the Roche river is a band of gneiss about two miles wide. 
This is not so coarsely crystalline and is so much more basic in com- 
position as to be almost a diorite, but it is possible that the two 
may have been produced from the same magma. 

The country rode of Copper mountain is a monzonite, petro- 
graphically very similar to the monzonite of the Rossland dis- 
trict. Its texture is granitic. The predominant feldspar is 
plagioclase, generally idiomorphic* and occurring in elongated 
crystals. Much orthoclase feldspar also occurs. The ferro- 
magnesian minerals are biotite and augite, in varying propor- 
tions. Usually the augite is in excess of the biotite. Hornblende 
also occurs, but never in as great a proportion as either the augite 
or biotite, and probably only as an alteration of the augite. Iron 
or copper sulphides appear to be always constituents of the mass 
and occur as idiomorphic crystals disseminated through the body 
of the rock. 

This monzonite is best developed in the south and east of 
Copper mountain, where it has not been affected by mineralizers 
or altered by later igneous intrusions. In places where this is 
in contact with some remnants of the older sedimentaries a 
gneissic structure has been induced in it. To the centre and 
north it has been fractured and brecciated, and is now traversed 
by many little veinlets of calcite, magnetite and feldspar. The 
rock has also become finer in grain, and large biotites are often 
developed in the zone of fracture. The contact between the 
monzonite and the sedimentaries is very irregular wherever it 
is exposed. It is rarely sharply defined, and in many cases no 
definite boundary can be assigned to the igneous rock. The 
monzonite occurs under so many different phases, and is cut by 
so many different types of dikes with which it becomes intimately 
mixed, that it is often difficult in the field to separate the different 
intrusions. 

Cretaceous. — Lower Cretaceous rocks cover a wide area in the 
southwest comer of the district. They appear on the Pasayton 
river, just north of the Boundary Line, and striking about 330® 
across the Roche river, about six miles above the junction of that 
stream with the Pasa)rton. At both these places they are seen 
to overhe the eruptive rocks. The beds consist of hard sand- 
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stones and grits, interbedded with black and red argillaceous 
slates, all of which appear to have suffered much stress and pres- 
sure, for the angles of the dip are now all high, being usually 
about 50°. On the Roche river the bottom bed is a conglomerate, 
which rests directly on the gneiss to the north of it. The actual 
contact is masked by drift, but from the evidence of the pebbles 
contained in the conglomerate the latter appears to rest uncon- 
formably on the igneous rock, and the material for the con- 
glomerate was derived from the breaking down of the igneous 
rock. Dr. Daly has estimated that a thickness of 10,000 feet 
of arkose sandstones alone was deposited in this down-warped 
Cretaceous sea, so that the conditions for their deposition must 
have covered a relatively long period of time. 

The beginning of the Tertiary times witnessed some colossal 
disturbances in this portion of the earth's crust, which was later 
accompanied by much volcanic activity. The Cretaceous strata 
were folded and upheaved to form the rugged conditions obtain- 
ing in the Hozameen range, and it is probable that the same 
causes were responsible for the fracturing and fissuring of the 
monzonite of Copper mountain. If this is so the beginning of 
the formation of the Copper motmtaiif ore bodies must have 
dated from this period of disturbance. 

This period of disturbance and mountain building must have 
terminated, or was at least temporarily arrested, about the close 
of the Eocene period, and a short period of comparative quiescence 
followed, during which the lignite-bearing sediments were de- 
posited in a local sea of transgression. Many oscillations of 
level of this sea are necessary at this period to accotmt for the 
formation of the different seams of lignite, and the final uplift 
was followed by a prolonged period of tremendous volcanic 
activity, during which the greater part of the country south of 
Princeton was covered by volcanic rock. 

OUgocene. — ^These sedimentary rocks alone in the northern part 
of the district cover an area of nearly fifty square miles, the basin 
being fourteen miles long with a variable width of from three to 
five and a half miles. They consist of thick beds of sandstone, 
with clay, shales and several seams of lignite. The base of the 
series appears to be a very coarse-grained sandstone containing 
many large rounded white feldspars in a matrix of calcareous 
material. This rests on the eastern side of the* basin, on the 
Copper Mountain series of rocks, while on nearly all other boun- 
daries the sediments dip under the more recent volcanic rocks, 
which lie as sheets on them. In parts also these volcanics have 
thrust themselves through the "sediments and now appear as 
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islands in the older rocks. The strata do not now lie horizontally, 
but have been tilted at low angles, making an irregular series of 
folds. Some faults also occur. 

Many drill holes have been bored in this Tertiary basin in 
search of lignite seams, and with some good results. Most of 
them, however, were put down at or near the edge of the river, 
and only one near the western edge of the basin. By the kind- 
ness of Mr. Ernest Waterman, manager of the VermiUon Forks 
Mining and Development Company, copies of the records of these 
drills have been obtained. These have disclosed the thickest 
lignite seams to be in the vicinity of the town of Princeton, where 
a bed over eighteen feet in thickness was struck at a deptli of 
forty-nine feet below the surface. The hole in which this seam 
was found was sunk near the bridge over the Similkameen river 
to a depth of 280 feet. In this hole lignite seams, aggregating 
thirty-five feet seven inches, were crossed in the first ninety feet, 
while the rest was in shales and sandstones. 

The following is a record of this drill hole : — 



Material. 



Gravel. 
Shale.. 



Coal 

Sandstone. 

Coal 

Clay 

Coal 



Shale 

Carbonaceous shale . 
CUi 



vy 

Garbonaoeous shale 

Sandstone • . . 

Fire clay 

Goal 



Shaly coal 

Shale 

Coal 

Clay 

Goal 

Shaly coal 

Goal 

day. shale, etc. 
Sandstone 



day. shale, etc. 
Sanastone 



day, shale, etc. 



Thickness. 



ft. 

14 
21 
4 

6 
1 
18 
3 
4 


1 
2 

1 
1 
1 
1 
1 
1 
1 
26 
31 
79 
44 
8 



in. 



6 
6 

n 

10 

1 

6 
5 
8 
7 
1 
2 
1 

8 
4 
6 
2 
6 
4* 

6 
6 
6 



Depth. 



ft. 



in. 



40 

48 



5i 
11 



81 



Hi 



227 
280 



Agg^reg^te of clean coal, 34 feet 5 inches. 
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One and a half miles further up the Similkameen river the 
following section was obtained of the measures by the Vermilion 
Forks Mining and Development Company, in bore hole No. 2 : — 



Material. 



Clav 

Shale 

Sandstone 

Shale 

Sandstone 

Clay 

Carbonaceous shale. 

Coal 

Clav 

Coal 

Sandstone 

Shale 

Clay 

Shale 

Sandstone 

Shale 

Sandstone 

Carbonaceous shale. 

Coal 

Carbonaceous shale. 

Shale 

Coal 

Clay 

Shale and sandstone 

Coal 

Sandstone and shale 

Coal 

Shale and sandstone 



ThicknesB. 


Depth. 


ft. 


in. 


ft. 


in. 


17 









18 









1 









36 









1 


9 






2 


9 






3 





79 


6 


1 









7 


4 









2 






27 


11 






1 


7 






12 


6 






6 


6 






17 


7 






1 


5 






41 


7 






4 





201 


1 


5 









3 


6 






3 


6 


213 


1 


1 


7 






2 


11 






23 


1 


240 


9 


3 









16 












9 






41 


7 


302 


1 



Aggregate of clean coal, 1 1 feet 6 inches. 

The deepest hole bored in the whole coal basin was Blakemore's 
No. 2, which was sunk to a depth of 1,000 feet at a point on the 
Similkameen river, about two miles above Princeton. The 
following record shows the thickness and the depth at which 
each coal seam was cut. The only, workable seam was struck 
at 676 feet. This was found to be ten feet seven inches thick, 
with a clay parting of six inches near the middle of it : — 



Depth. Thickness of coal seam. 

At 95 feet I inch. 

95 ** 4 inches i ** 

395 "8 " 2 inches. 

404 " o •* 2 •* 

427 " 2 " 8 '' 

475 " 6 •* 6 ** 
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Depth. Thickness of coal seam. 

At 479 feet o inches 4 inches. 

508 *• 9 " 3 " 

579 *• 4 '' 2 " 

579 " 8 " 2 " 

676 " 8 ** 10 feet 7 inches. 

694 ** 6 ** I inch. 

699 *' 3 '* I foot 3 inches. 

793 ** 2 *' I •* o " 

Total thickness of coal in i ,000 feet, fifteen feet. 

Four miles up the Similkameen river a bore hole, sunk to a 
depth of 257 feet, only went through two feet five inches of coal; 
while a drill hole near the south end of the basin at Ashnola, 
which penetrated to a depth of 398 feet, gave no workable seams 
at all, and only a few bands of what has been called in the record 
*' coaly shale." 

A bore hole was also drilled near the western edge of the basin, 
where the sediments dip under the volcanics, and not far from 
where there is an outcrop of coal four feet thick. The depth of 
the hole is 863 feet, and in that distance seventeen seams of coal 
were cut through with an aggregate thickness of fifty and a half 
feet, of which the thickest seam was nine feet. 

From a study of these records it would appear that most, 
though not all, of the workable seams are within 300 feet of the 
surface. It must be noted, however, that no prospecting by 
drilling has been done north of the Similkameen river. 

The coal basin undoubtedly extends some distance north of 
the Similkameen river and beyond the limits of the sheet mapped, 
for outcrops of lignite and sandstone were found at the mouth 
of Summers creek. Two miles up this creek the sandstones are 
well exposed on the banks of the stream, and are here found to 
be overlaid by recent volcanic rocks. Farther north they appear 
to dip below the surface, but it is very likely that other areas of 
these coal measures may be discovered outcropping in places 
between here and Nicola lake. 

Lignite outcrops in many places, both on the Similkameen and 
Tulameen rivers, also on Summers creek, Bromley creek and on 
Nine-mile creek. At the latter place a cut in the bank made by 
the stream discloses a bed fifteen feet in thickness of fairly clean 
lignite, with five very thin partings of clay, and all resting on 
white clay. 

A selected sample from the big eighteen-foot seam at Princeton, 
worked by the Vermilion Forks Mining and Development Com- 
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pany, was sent to Mr. Hofifmann, of the Geological Survey Depart- 
ment. After analyzing it he found it to be a lignite, but one of 
the better class. Analysis by fast coking gave the following 
result : — 

Hygroscopic water i6. 17 per cent. 

Volatile combustible matter 37-58 

Fixed carbon 41 . 67 

■A.S11 4* 5^ 



II 
i( 



100.00 
Coke, per cent 46 . 25 

Character of coke, pulverulent; colour of ash, brownish yellow. 

Last year Mr. Lawrence Lambe of this Department was able 
to correlate these Ugnite beds with the Coldwater group of Nicola 
lake, and similar beds on the Horsefly river. As a result of his 
investigations they have all been referred to Oligocene age, and 
are similar to the Amyzon beds of Colorado. 

Though these beds are of the same age as the Coldwater group 
of the Nicola country, in which coal also occurs, there is a differ- 
ence in the quaUty of the fuel contained in each. The Nicola 
coal is a true bituminous, whereas this is a Ugnite. The former, 
also, is considerably higher in fixed carbon and lower in water, 
while the fuel rate is 1447, as against 1.108 of the Princeton 
coal. * 

Some of the beds of the Princeton coal basin are only in a 
primary stage of formation, and they still show the brown, woody 
fibre of the slightly altered vegetable remains. Much retinite also 
occurs in them. Some also have been completely destroyed by 
combustion, and it is to the combustion of an underl)dng bed of 
lignite that Dr. Dawson attributed the metamorphism and colour 
of the rocks at the Vermilion bluffs. 

Post'Oligocene. — ^The solid rocks of this age are all of volcanic 
origin. They have a very wide distribution and prove that this 
oart of the covmtry was the scene of tremendous volcanic activity 
auring that period. Their area must have been considerably 
diminished during the glacial period, so that their present distri- 
bution cannot be taken as indicative of their original extent. 
Detached areas of these rocks, too small to be mapped, are often 
found capping the older rocks, and these must at one time have 
been continuous with the larger areas, but have been separated 
from them bv erosion. An instance is on record where these 
volcanic rocks have acted as a shield to the underlying rocks, 
preventing the erosive action of glacial ice from removing the 
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decomposed material of these underl)dng rocks, and only going 
so far as to remove the overl)dng volcanic sheet; so that now 
there is a much greater thickness of decomposed rock than is 
usually found in much glaciated regions, and a local condition 
has been produced which resembles the unglaciated regions of 
the Southern States. 

These volcanics are the youngest rocks in the district, for they 
are seen on the Tulameen river and also on One-mile creek and 
Summers creek to rest directly on the rocks of the lignite series. 
On the Tulameen river the stream cuts through beds of clay, 
shale and sandstone overlaid by these volcanics for a distance 
of at least two and a half miles. The schists of the Roche river 
are overlaid by these volcanics to the north, east and west, and 
they also overlie the Copper Mountain series on the north and 
west. They consist of rhyolites and trachytes, andesites, basalt, 
tufifs and breccias. The surface lavas are often amygdaloidal, 
the vesicles being filled with chert, chalcedony or zeolites. Some 
agates and semi-opal were found in the volcanic area east of the 
Coldwater river. 

Some of these dikes cutting the Copper Mountain rock appear 
to be contemporaneous with these volcanic rocks, and in some 
way connected with them. 



^ ORE DEPOSITS. 

In the Roche River district the mineralized area is confined to 
a belt of soft talc, chloritic and homblendic schists, l)dng about 
the junction of the Roche with the Pasayton river. The ore 
bodies are of two classes — (i) small gold-bearing fissure veins; 
(2) larger bedded veins, copper-bearing. The first are usually 
quartz veins from three inches to four feet in width, cutting 
across the strike of the schists, and dipping at angles from 60° 
to 90®. They carry, besides gold, bomite, tetrahedrite, chalco- 
pyrite and pyrite. Sylvanite was also reported to occur, but an 
assay of a selected sample of one of the veins supposed to carry 
this mineral gave no trace of tellurium. 

The second class contains larger ore bodies, lying parallel to 
the strike of the schists. These may be either quartz or min- 
eralized bands in the schists. These carry some gold and the 
copper and iron sulphides, and the highest values are in copper. 

Only two claims have been crown granted and surveyed, and 
the amount of development work done on all of them is not 
sufficient to prove the ore bodies, or test their permanence. The 
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surveyed claims are the Pasayton and the Sailor Jack. On 
both these are small fissures. On the Pasa3rton is a fissure four 
inches wide from which samples were taken to test for tellurides, 
and on the Sailor Jack a fissure two feet wide cutting across a 
hornblende schist. 

The greatest amoimt of work has been done on the Red Star 
and Anaconda claims. On these there is a belt of soft talc and 
chloritic schist about 400 feet wide, striking 125®, and dipping 
vertically, and lying between mica schists. It appears to be 

I 

traversed by a fault plane, along which bunches and lenses of 
white feldspar and quartz have been found, and which were first 
worked for their gold content. On development the vein ran 
into the talc schist, which proved to be highly mineraUzed with 
copper carbonates, melaconite and cuprite, and which was farther 
on replaced by bomite and chalcopjnite. Along with these were 
pyrite and arsenopyrite, siderite and some blende. A shaft has 
been sunk in the tunnel to a depth of sixty feet, but this had to 
be abandoned on accotmt of the noxious gases. Some native 
copper occurs as sheets in Httle sUps and fault planes in the schist. 

Several other claims have been staked in this district, and 
though there are some indications of high grade ore occurring, 
the only work done on them has been just that which is sufficient 
to enable the owners to hold their claims. 

Copper mountain was reported on by Mr. W. F. Robertson, 
the provincial mineralogist, in August, 1901, and his report 
appears in the Annual Report of the Minister of Mines for British 
Columbia .of that year. Since then development work has been 
extended farther to the eastward, but Httle more has been done 
in the neighbourhood of the river. In speaking of Copper Moun- 
tain camp and Copper Mountain ore bodies, it will be distinctly 
understood that Kennedy mountain will be included as well, 
for no distinction can be drawn between the two. 

The camp includes about one hundred and thirty crown granted 
mineral claims, covering an area five miles long from east to west, 
and about four miles from north to south. Combination camp 
lies to the south of Copper mountain, but the ore bodies are 
much the same in character. 

The country rock is a bathoHthic mass of igneous rock of very 
variable composition. It was found exceedingly difficult to 
classify it in the field on account of this variableness. From one 
part of the field to the other it appeared to range from an augite 
syenite to a gabbro, and as a mean between these two it was 
called in the Summary Report a diorite. On microscopic study, 
however, it was found to be a monzonite, very similar to the 
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monzonite of the Rossland district. This has intruded into and 
ahnost entirely digested the older overlying sediments — ^lime- 
stones, argillites and quartzites — so that these only now appear 
as inclusions or remnants in the igneous rock. To the north 
and west it is overlaid by recent volcanic rocks. Along the 
southern and eastern border of the mineralized area the typical 
rock is best developed. Here, too, a gneissic structure is some- 
times observed, or the dark minerals occur in segregated areas. 
To the north the rock becomes more feldspathic, and is cut by 
narrow veins of pink feldspar, quartz and magnetite. 

Both the sediments and the igneous rock are intimately mixed 
with and cut by a multitude of later dikes of different ages, 
whose sequence cannot yet be perfectly worked out. These 
dikes have a general north and south trend and are quartz 
porphyry, rhyolite, granite porphyry, diabase and augite por- 
phyrite, of which the first mentioned are apparently the mdst 
frequent. The whole series, except the later dikes, is traversed 
by a set of fracture and fault planes running in an almost east 
and west direction. 

Two classes of ore bodies have been made out (i) those occur- 
ring at or near the contact of the sediments with an igneous rock, 
and (2) those occurring in the zones of fracture. Both are of a 
very indefinite character, without well-defined boundaries. 
Examples of the first class are found at the southern end of Copper 
mountain, and on the west side of the Similkameen river. In 
this class ore is frequently found at the contact of the monzonite 
with a limestone, which may be very much altered. The ore here 
generally occurs as infiltrations in the small fracture planes trith 
which the rock is traversed. The fissures cut both the igneous 
as well as the sedimentary rocks, and the metallic sulphides are 
found in both, but only in the neighbourhood of the contact. 
The fissures have been filled with secondary calcite, which acts 
as the gangue of the sulphides. Rhyolite and quartz porphyry 
dikes cut both kinds of rocks, and have apparently been injected 
after the fracturing and Assuring had ceased, for they are not 
themselves alBFected by any such dynamic action. The intruded 
rock alone has been fissured to allow of the flow of mineralized 
solutions. These later dikes are not in themselves mineralized, 
and do not appear to have had anything to do with the formation 
of the ore bodies. In the Jennie Silkman claim a highly min- 
eralized diabase dike, which cuts an altered sedimentary rock 
along with a quartz porphyry, seems to be responsible for the 
formation of the ore. The minerals occurring in this class are 
chalcopyrite, pyrite, pyrrhotite, bomite and calcite, with a little 
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magnetite. Bomite is confined to the southern portion of the 
camp. The Sunset, Helen H. Gardner, Jennie Silkman and 
Copper Farm claims are examples of this class. 

The second class of ore bodies occurs in the centre of Copper 
mountain and eastward across Wolf creek. In this case the ore 
occupies a zone of fracturing, which strikes about north 75° east. 
It often happens that the country rock has been brecciated and 
the fragments cemented together by caldte, or it is traversed 
by a network of small calcite veins with a north 75° east trend. 
These fissures are most abundant about the middle of the camp, 
and die out to the north and south. They sometimes attain a 
width of two feet, but are more often only an inch or two. They 
cut all the rocks except some of the later dikes. These dikes 
strike at right angles to the course of the fisstu-es, cutting off the 
ore bodies, and they do not seem to have been aflfected by any 
strains or stresses, except those which are consequent on the 
cooling of the igneous body. Pyrite, chalcopyrite, mispickel 
and magnetite occur in the calcite veins. Magnetite sometimes 
replaces the calcite altogether in the veins, and forms the gangue 
for the other minerals. In the northern part of the district the 
little fissures are filled with feldspar, quartz or magnetite to the 
entire exclusion of calcite. The Triangle Fraction, Red Eagle, 
Ada B., Frisco, Annie L. and other claims running east and west 
across the middle of the camp are examples of this class. 

Besides being concentrated in the zones of fracture the copper 
and iron sulphides appear often to be original constituents of 
the monzonite, for they appear as idiomorphic crystals, dissemi- 
nated through it without any connexion with each other, and 
imtil a great deal more development work is done on the claims 
it will be difficult to give a correct history of the formation of 
the ore bodies. At present not many claims have been explored 
to a depth lower than the limit of surface oxidation. Some deep 
drilling had been done on the Princess May and other claims 
during 1905, but the results have never been made known. 

It will be noted that one of the features of these ore deposits 
is the association of the oxides of iron with the sulphides, mag- 
netite occurring with pyrite and chalcopyrite, a feature which 
has been considered by the best authorities to be characteristic 
of contact deposits, and particularly the contact of limestone 
or a calcareous rock with an igneous one. Though it is not always 
possible on Copper mountain to discover an igneous rock and 
limestone contact, wherever this association of oxides and sul- 
phides occurs, it must not always be inferred that there never 
was one there. Many small areas of limestone and argillite have 
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been fotind as inclusions in the monzonite, a fact which goes to 
prove that before the intrusion of the monzonite the country 
rock of Copper mountain was a sedimentary one composed of 
these rocks, and that the monzonite had eaten into and assimi- 
lated all but the remnants that now exist. It is probable, how- 
ever, that the molten magma never actually reached the surface, 
but cooled at depth under great pressure into a rock of granitic 
texture while the sediments still overlay it. Extensive erosion 
may have followed, going so far as to remove almost entirely 
the overlying sediments, and bringing to the surface the intrusive 
granular monzonite and its once deep-seated contacts with the 
sediments; or even going beyond this so that the sediments were 
removed entirely and the monzonite exposed, but still showing 
the effect of contact ntetamorphism.' It would be premature 
at the present stage of development of the camp to say how much 
of the mineralization is attributable to the effects of contact meta- 
morphism, but it appears altogether likely that the first class of 
ore bodies mentioned may be referred to this cause, while possibly 
there may have been a later fracturing and fissuring with min- 
eralization to account for the second class. 

Owing to the nature of the occurrence of the ore on Copper 
mountain it is a difficult matter to make estimates of the average 
values that the rock would give on assay. The ore bodies have 
no definite boundaries, in fact the whole mountain is more or 
less mineralized with concentration taken place along certain 
lines, and what is classed as ore to-day may be too low a grade 
to give a profit tomorrow, depending altogether on the price of 
copper and the cost of mining. The boundaries then will be 
merely commercial ones. Mr. W. F. Robertson made assays 
of samples from many of the different claims in 1901, and the 
results he obtained were from one and a half to three per cent in 
copper of average samples, with selected samples going up to 
eight per cent. Most of them carried a small amount in gold. 
It will be seen by this that these ore bodies are very low grade, 
but this is compensated for by their great size and the ease with 
which they can be worked. 

In the country lying between One-mile and Five-mile creeks, 
and on the slope of Five-mile creek, several claims have been 
located, but only the western portion of this area came within 
the district examined. The United Empire group, consisting 
of nine claims, is on Allison mountain, and occurs in the same 
series of metamorphosed sediments as occupies Kennedy moun- 
tain. The whole hill is heavily covered with wash, and the rock, 
wherever exposed, is decomposed to a much greater extent than 
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in any other part of the country, due perhaps to a covering of 
volcanic flows during the glacial period, which prevented this 
decomposed rock from being removed by the scouring action of 
the glacier. At the base of the hill is a thick deposit of clay and 
detritus washed down from the hill, and heavily charged 
with copper carbonate. This has probably been derived from 
the leaching out of a copper-bearing quartz vein higher up the 
hill carrying the sulphides of copper. Evidence in support of 
this is drawn from a shaft forty feet deep sunk about half way up 
the hill, at the bottom of which blocks of quartz, carrying chalco- 
P3nite, occur in the decomposed rock. It is probable that there 
is a vein of quartz carrying copper at this place, but not enough 
work has been done to demonstrate the size of the vein or its 
strike. Surface indications, however, point to its having an east 
and west strike across the strike of the cotmtry rock, and in con- 
formity with the strike of the fracture planes on Copper mountain. 

BEAR CREEK. 

At the end of the season a hurried reconnaissance was made 
of a mineralized belt of rocks running from the Tulameen river, 
at Champion creek, northward past the head of Bear creek, to 
the Coldwater river. Some very promising mining properties 
are* being exploited in this region, and this belt of rocks well 
warrants a more extended geological study. 

Briefly stated the geological conditions are as follows: — 
Stretching across in a northerly direction from the mouth of 
Champion creek to the head of Coldwater river is a belt of light- 
coloured granite. In contact with this on the east side is a 
series of metamorphosed sediments — limestones, quartzite and 
schists — extending from the Coldwater river to the Fish lakes. 
From the Fish lakes to the forks of Eagle creek the granite is 
in contact with a dike-like mass of peridotite a mile or two wide, 
which then strikes easterly at a sharp angle with the strike of 
the granite. In this ang^e, between the granite and the perido- 
tite, is another small area of quartzite, limestone and mica schists, 
which extends south to the Tulameen river and terminates at 
Champion creek. Bordering the peridotite and schists on the 
east is a large body of p3nroxenite, which 'extends from the falls 
on Bear creek, where the wagon road crosses it, southward across 
the Tulameen river, where it comes in contact with the granite. 
The pyroxenite is succeeded on the east by enormous masses of 
volcanic rocks, which have undergone considerable metamor- 
phism, and are earlier in age than those volcanic rodcs previously 
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referred to in this report as occurring on the southern portion of 
the Similkameen river. Dikes of diabase, quartz-porphyry and 
granite-porphyry cut all the other rocks and are consequently 
later in origin. 

Contacts between the granite and schists, between the granite 
and peridotite, and between the schists and peridotite and pyrox- 
enite, were discovered and studied in the field, and from these 
the geological relations were worked out. The schists, which 
are probably metamorphosed sediments, with the limestones and 
quartzites, are the oldest rocks in the district, for they are cut 
by all the others and are fotmd as inclusions in the granite and 
in the peridotite. Next in age comes the peridotite, and with 
this must be included the pyroxenite, though the latter is slightly 
the younger, for on Eagle creek dikes of pyroxenite were found 
cutting the peridotite. Prof. J. F. Kemp, who examined the 
district in 1900, reports the same conditions on the south side 
of the Tulameen river. The next rock in the sequence is the 
large batholithic mass of granite lying to the west. Contacts 
between this and the older rocks are well shown on the Tulameen 
river and on Eagle creek. Following the granite intrusions are 
the sheared and metamorphosed volcanic rocks, and later again 
are the dikes which have penetrated all the preceding rocks. 

Mineral claims have been located all along this granite contact 
from Champion creek across to the Cold water river, and for many 
years the placers of the Tulameen river and its tributaries below 
Champion creek have been profitably worked for gold and plat- 
intun. These placers are being gradually exhausted, and the 
Tulameen river, from being the principal producer of platinum 
on the North American continent, has dwindled down to an 
annual output of thirty or forty ounces of that metal. Mining 
activity, however, is now being revived, and the production 
from lode mining will probably soon be far greater than it ever 
was in the best days of the placer miner. 

Most of the mineral claims have been located in the area of 
schists, limestones and quartzites, and some in the peridotite 
and pyroxenite belt. The metals for which they have been 
staked are gold, silver and copper; and the minerals occurring 
are p)nThotite, pyrite, galena, chalcopyrite afid caldte, with 
some zinc blende and molybdenite. 

Molybdenite is found in several places along the granite con- 
tact. At Independent camp, at the head of the Coldwater river, 
it occurs in fine scales in the granite porphyry, and at Champion 
creek it is found in little quartz stringers cutting the schists at 
knd near the contact with the granite. 
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Among the most promising claims in the whole district are the 
St. Lawrence group, owned by the Similkameen Mining and 
Smelting Company of Vancouver. These were first located in 
th^ fall of 1900 by a party of Swedes, and are situated on the 
western side of Bear creek, and on the contact of the granite 
with the schists and limestones. The schists are mica schists, 
and they are interbedded with narrow bands of crystalline lime- 
stone. They dip at about 65° towards the granite, and are cut 
by some large and highly mineralized dikes of granite-porphyry, 
which have a north and south trend approximately parallel to 
the trend of the granite. The ore is always found associated 
with the limestone, and frequently replaces the lime bands en- 
tirely. The granite porphyry dikes appear to be the source of 
the ore. The limestone being the most soluble rocks have acted 
as channels for mineralized solutions from the dikes, and they 
have at times become entirely replaced by sulphides. These 
solutions ascending from below and following the lime bands 
have deposited their sulphides against the mica schist, which 
always acts as a hanging wall to the vein. Two veins have been 
opened up on this group, each of them from seven to eight feet 
wide, and the ore in them appears to be almost pure pyrrhotite. 
The values are high in copper, gold and silver, and altogether 
the property has the ear marks of a permanent producing mine. 

Another important group of claims is the Independent group, 
owned by Messrs. Johnson, Holmes & Henning, and situated 
on the summit of the divide between Bear creek and the Cold- 
water river. This group is also on the contact of the granite 
body with mica schists. Here the ore body is a highly mineraUzed 
zone of rock extending from the edge of the schists about 1,000 
feet westward into the granite. Two thousand feet away from 
the schists the granite becomes gneissic, though still holding 
inclusions of the mica schists. No sharp line of contact could 
be discovered between the ore body and the unaltered granite, 
only that the mineraUzation by sulphides appears to gradually 
decrease until at 1,200 feet away from the schist it disappears. 
The ore body is highly altered and kaolinized, where mineraliza- 
tion is greatest, and it appears to be of the nature of a dike of 
granite-porphyry intruded between the schists and the granite, 
though it is possible it may only be a mineralization and altera- 
tion of the same granite at and near the contact with the schists. 
Inclusions of mica schists occur in the unaltered granite, as well 
as in the ore body. The greatest alteration is about the centre 
of the mineralized zone, where a small vein of pure iron and copper 
sulphides cuts the porph3ay at an angle of 45 degrees. The 
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feldspar here is kaolinized, though the quartz is Unaltered, and 
some secondary caldte has been developed. Mineralization 
throughout the body of the porphyry is usually by individual 
crystals of iron and copper pyrites, more rarely by veins and 
bunches of these minerals. Only in the highly altered zone does 
oxidation extend to a depth of twenty feet from the surface. 
Some molybdenite occurs in thin seams and flakes near the con- 
tact with the mica schist. The values are entirely in copper, 
and are low, but the ore body is an enormous one. The group 
consists of ten claims, which have all been staked on the same 
contact, running down into the Coldwater river. 

Numerous other claims were visited in this section of cotmtry, 
among them being the Keruna group on Bear creek, and the 
Boulder Creek camp, east of Bear creek. The former lies in the 
same series of altered sedimentary rocks as were described on 
the St. Lawrence group. These are cut by dikes of a porphy- 
ritic character, which strike about 330°. The ore occurs as 
little veins and bunches in the sediments at and near the con- 
tact of the dikes. The minerals fotmd are pyrite, chalcopyrite 
and pyrrhotite, and the values are in gold and silver. 

At Boulder creek the claims are located in a soft, green ser- 
pentine, which often has a schistose structure, developed in it, 
and which appears to be an altered volcanic rock. These ore 
bodies are in blanket veins, interbedded with the country rock, 
and the minerals occurring are pyrite, chalcopyrite and some 
galena. The values are in gold or copper, or both, the one in- 
creasing as the other decreases. 

Owing to the enormous rise in the price of platinum in the last 
year, and to the fact that the basin of the Tulameen river once 
produced a larger amount of platinum than any other part of 
North America, it is altogether probable that attempts will 
again be made by interested parties in the near future to locate 
the sotuce of the metal in this district, or to work some of the 
higher bench deposits of gravel which are known to carry plat- 
inum, but which necessitated too large an outlay of capital to 
have been worked before. Prof. J. F. Kemp spent about three 
months in the summer of 1900 in investigating the geology of 
the platinum, and though he was not successful to the extent of 
finding any large bodies of rock which could be profitably mined, 
he was able to throw a great deal of light on the origin and 
occtirrence of the metal. His results are embodied in bulletin 
193, of the United States Geological Survey. 

The Tulameen section of the country presents a great many 
more difficulties to the prospector than the Similkameen country. 
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The former is very heavily timbered and trails are few and rough. 
Rock exposures, however, are most common, except where the 
country is underlaid by the schists and limestones, as in the upper 
parts of Bear creek. Here the growth of the timber is heavier 
than usual, and the country is so covered with drift that rock ex- 
posures very rarely occur, and it has only been by much labour 
that ore bodies have been located. It is here, though, that 
conditions for the formation of ore bodies are so favourable that 
other important discoveries are to be looked for in the future. 
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BY 



W. W. LEACH. 

It is only within the past few years that much attention has 
been paid to prospecting in this region, at least in regard to quartz 
and coal, as much of this country has previously been run over by 
prospectors in search of placer gold. The commencement of 
construction of the Grand Trunk Pacific railway has, however, 
awakened much interest in this district with the result that a 
great part of the country has been roughly prospected, many 
mineral claims have been staked and much of the available 
arable land and timber has been taken up. 

As it seems now fairly definitely settled that the railway will 
follow down the Bulkley valley, from its head to its junction with 
the Skeena, much interest has been aroused in the natural re- 
sources of the district through which it will pass, and, at many 
widely separated localities in and adjacent to the Bulkley valley, 
evidences of the presence of minerals of economic value have 
been found, notably on the Telkwa river, the headwaters of the 
Zymoetz or Copper river, and in the Babine range- between the 
Bulkley valley and Babine lake to the east. Of these localities, 
the Telkwa river is probably the best known, and, during the 
past season, the attention of the writer was confined to its water- 
shed and immediate vicinity, as shown on the map accompany- 
ing this report. 

TOPOGRAPHY. 

The Telkwa river is one of the most important tributaries of 
the Bulkley and rises in the Coast range; thence following an 
easterly course for about forty miles it joins the Bulkley about 
fifty-five miles above Hazelton, at the junction of the latter 
stream and the Skeena river. 

At the junction of the Bulkley and the Telkwa rivers the former 
occupies a wide valley, the river itself being confined to a narrow 
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secondary valley cut through gravel terraces to a depth of from 
lOO to 150 feet. 

The valley of the Telkwa itself is also terraced for a distance 
of about twenty miles, when the floor of the valley rises above 
the level of the terraces. 

The Telkwa is a typical mountain stream, swift and cold, and 
subject to frequent and sudden fluctuations due to the presence 
of many large snowfields and glaciers at its head. At low water 
it is readily forded, but when in flood is quite impassable. 

Apart from the comparatively small area of terraced country 
near its mouth the whole watershed of the Telkwa may be said 
to be mountainous. The Coast range in which it takes its rise 
is an exceedingly rugged and alpine chain of mountains, pre- 
senting an unusually unbroken front, stretching in a continuous 
array of sharp and jagged peaks as far as the eye can see in a 
northwesterly and southeasterly direction, while numerous 
glaciers and snowfields are constantly in view along its eastern 
slopes. The highest peak shown on the map reaches an eleva- 
tion of 9,300 feet, while many are over 8,000 feet high. 

Flanking the eastern slopes of the range a series of lower 
ridges occur, which extend to the Bulkley valley; these ridges, 
while by no means as rugged as the main range, still reach in 
places an elevation of over 7,000 feet, while the area above the 
6,000 foot contour is quite extensive. They give the general 
impression of a dissected plateau, usually with gentle slopes 
towards the south and west, and showing precipitous faces 
towards the north and east. A few small glaciers are to be seen 
on the northern slopes of the highest ridges. 

The topography generally, away from the main range, is quite 
irregular, the larger streams, as a rule, heading in comparatively 
low, marshy passes and following erratic courses to the main 
valleys, leaving, in many cases, isolated areas of more or less 
flat-topped mountains. . This feature is well shown on the map; 
the valley occupied by th^ south fork of the Telkwa and a branch 
of the Morice river separating the block of mountains at the head 
of Goat, Glacier and Sunset creeks from that at the head of 
Scallon and Howson creeks. 

Pine creek and the north fork of the Telkwa both take their 
rise in comparatively low passes with tributaries of the Zymoetz 
river, while the main branch of the Telkwa and a small stream 
entering Bumie lake head together. Bumie lake is reported 
to empty into a stream which eventually reaches the Kitnayakwa. 

In nearly all cases the glaciers of these mountains appear to 
be regularly retreating, and in several instances, notably at the 
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head of Scallon creek, small glaciers have entirely disappeared 
within recent years. 

TRANSPORTATION. 

At present the only means of communication with the outside 
world is by pack train, either to Quesnel, on the Cariboo road, 
300 miles to the south, or to Hazelton, fifty-five miles to the 
north, and thence down the Skeena by, river steamer to Port 
Essington on salt water. Navigation on the Skeena, however, 
is a very uncertain quantity, as it can be ascended at moderate 
stages of water only, so that this route can not alwa3rs be de- 
pended on. 

At Aldermere, a new town situated on the Bulkley river oppo- 
site the mouth of the Telkwa, all ordinary supplies can be obtained 
and hotel accommodation secured. 

To reach the Telkwa district from Aldermere the Bulkley has 
to be crossed by canoes and horses ; the lack of a bridge or adequate 
ferry is of great inconvenience to travellers, as at high water the 
crossing is by no means easy. 

Up the Telkwa there are a number of trails giving access to 
the various camps, on most of which the grades are sufficiently 
light to permit of the construction of wagon roads without much 
change of route, while Howson camp, near Moose-skin lake, 
which may be considered as near the centre of the chief mineral- 
bearing areas, could be reached by a railway from Aldermere 
without excessively heavy grades, should the ore deposits in that 
neighbourhood prove of sufficient value to warrant its construc- 
tion. 

As the timber line is reached at an elevation of about 5,000 
feet above sea level there is a large area above it where travel- 
ling is comparatively easy during the summer months; the 
geological features also can be more readily examined there than 
in the valleys, so that the attention of prospectors has been 
mostly concentrated on these higher levels, and the majority 
of claims are staked above timber line. 



TIMBER. 

A great part of this district has been burned over and the 
original forest replaced by poplar and jackpine, but, in some of 
the larger valleys, such as that of the Telkwa itself, above Pine 
creek, and the North and South Fork yi^Ueys, much fair timber 
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remains, consisting chiefly of spruce and balsam, with a little 
hemlock and jackpine. There should be an ample quantity 
remaining to supply any local demand for building and mining 
purposes for a long time to come. 

MAP. 

The information for the compilation of the accompanying 
map was obtained chiefly by triangulation with panoramic 
sketches, supplemented by paced surveys of the main trails; 
the triangulation being based on township surveys by the British 
Columbia Government. 

The elevation of the mouth of the Telkwa, upon which all 
other elevations given depend, was assumed to be 1,750 feet 
above sea level. This figure was arrived at from the results of 
a number of aneroid barometer observations between this point 
and Hazelton, and must be considered as only approximate. 
Other elevations are calculated from vertical angles checked by 
the aneroid. 

GEOLOGY. 

The rocks of the Telkwa valley may be roughly subdivided 
into four main divisions, consisting of, in ascending order: ist. 
The Crystalline rocks of the Coast range. 2nd. The Porphyrite 
group. 3rd. The Coal-bearing beds. 4th. A series of eruptives, 
more recent than any of the above mentioned. 

COAST CRYSTALLINE ROCKS. 

Of the first, little can be said ; they constitute the backbone of 
the Coast range and, where seen, consist of gneisses, schists, 
granites, &c.* but were in no case closely examined. Dr. Dawson 
has provisionally classed them as of Palaeozoic age, probably 
Carboniferous (Report of Progress, 1879-80, p. 100 b), and 
has given them the general name of the Cascade Crystalline 
series. 

PORPHYRITE GROUP. 

Rocks of the Porphyrite group occupy by far the most exten- 
sive area in this map-sheet. They consist of a great series of 
volcanics, composed of tuflFs, andesites, agglomerates, &c., more 
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often occurring in sheets as volcanic flows but frequently show- 
ing evidences of deposition under water, more particularly to- 
wards the top of the series, and are all more or less regularly 
bedded. 

Dr. Dawson has given the name of the Porphyrite group to 
this series in its southern extension in the neighbourhood of 
Francois lake (Report of Progress, 1876-77), and has pro- 
visionally correllated it with the volcanics met with on the lower 
Skeena (Report of Progress, 1879-80, p. 129 b). From fossil 
evidence he has classed it as Lower Cretaceous, and, in the 
Francois Lake district, has estimated the thickness of these rocks 
to be over 10,000 feet. As no fossils were found in these beds 
during the past season no evidence of their age, beyond their litho- 
logical resemblance to those described by Dr. Dawson, is forth- 
coming. No attempt was made to ascertain their thickness in 
the Telkwa district, but it is probably not less than 5,000 feet. 

The rocks of this group vary greatly in appearance in diflferent 
parts of the field, in colour ranging from Hght greenish greys to 
dark purplish reds. Generally speaking it may be said that red 
colours predominate towards the top of the series, the beds con- 
sisdng of reddish andesites, breccias and tuffs, in many cases 
amygdaloidal, with inclusions of calcite and zeolites. Green is 
the characteristic colour towards the base, the beds being com- 
posed largely of fine-grained greenish feldspathic focks, often 
amygdaloidal and containing much calcite and epidote. A few 
specimens collected from the amygdaloidal rocks of Pine creek, 
from the upper beds of the series, were examined by Dr. Hoff- 
mann, and the following secondary minerals were determined: 
calcite, epidote, prehnite, heulandite, mesolite and laumonite. 

At the mouth of the Telkwa, on both sides of the Bulkley, there 
occur a number of exposures of light-coloured, altered, tufaceous 
rocks, much resembling sandstone in appearance; although no 
similar rocks were noted elsewhere in the district and it was 
impossible to trace their relationship to the other volcanics 
clearly, it seems probable that they occupy a position near the 
top of the Porphyrite group. 

The rocks of the Porphyrite group are of great economic im- 
portance, inasmuch as practically all the mineral claims that 
have been staked in the district are located in them. 

CQAL-BBARING BBDS. 

Immediately overlying these rocks, and possibly unconform- 
able to them, although both have been subsequently folded and 
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faulted to such an extent that their immediate relationship to 
one another is somewhat doubtful, occurs a series of beds com- 
posed chiefly of clay shales and containing a number of important 
coal seams. The lower member of these beds consists of a coarse, 
loosely-cemented conglomerate, mainly composed of pebbles from 
the underlying volcanics, in places shading into a coarse grit and 
not more than sixty feet in thickness in any place seen, but, on 
account of its characteristic appearance and permanency through- 
out the field, affording a very valuable reference horizon when 
prospecting for coal. This is followed by some thin-bedded clay 
shales with a few soft, thin, crumbly beds of light -coloured sand- 
stone, succeeded by more clay shales and coal, the shales being 
often carbonaceous and containing many beds carrying numerous 
yellow-weathering clay-ironstone nodules. These are the young- 
est sedimentary rocks represented in the district, and, although 
not of great thickness (in no case seen showing more than 300 
feet in all), they are of considerable importance on account of 
the coal contained therein. 

A few fossil plants were collected from the coal-bearing beds of 
Goat creek, which were submitted to Professor Penhallow for 
determination. The following notes by him concerning them 
may be of interest : — 

**No. I. — Fine specimen of a very promising stem, which will 
have to be sectioned and worked out. Until microscopical 
sections have been prepared and studied, no result can be given. 

**No. 2. — Two other fragments of stems, both highly altered 
and pyritized and not determinable. 

"No. 3. — A very fine specimen of a fern. This is Gleichemia 
gilberi-ihompsoniy Fontaine. 

** Along the International Boundary Line, on the Skagit river, 
Dr. R. A. Daly obtained the same species. With respect to the 
age indicated by this plant Ward has already indicated its pro- 
bable relation to the Lower Cretaceous, and in my report to Dr. 
Daly, on his collection, a review of the evidence seemed to con- 
firm this view with respect to the specimens from the Skagit 
river. We may, for the present at least, conclude that a similar 
horizon is indicated for the Skeena River specimen.'* 

These beds are overlain by a considerable thickness of glacial 
drift. 

NEWER ERUPTIVES. 

All the above rocks are cut by a series of eruptives consisting 
of coarsely-crystalline porphyritic rocks which have thrown out 
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dikes in all directions aild have crumpled and dislocated the 
volcanic flows and coal-bearing strata in their vicinity to a very 
great extent. These intrusive rocks themselves are somewhat 
variable in appearance and composition, two distinct facies having 
been noted in the Telkwa district; the small area at the head of 
Glacier creek consisting of a coarse, light-coloured, biotite granite, 
shading off into a granite porphyry near its edges, while the 
larger area on Scallon creek is composed of a pinkish syenite 
porphyry. The dikes from them show a large number of types. 

The boundaries of these areas, as shown on the map, must be 
regarded as only approximate, as the eruptives have shattered 
and metamorphosed the volcanics near their contacts, and have 
caught up and included in them many small patches of the latter, 
so that it is impossible to define the line of contact with any 
degree of exactness. 

In the bed of Pine creek, near its mouth, numerous boulders 
of similar rocks to these were noted which must be derived from 
one or more corresponding areas on the watershed of that stream. 

These rocks appear to have a marked influence on ore deposi- 
tion in this region, as they apparently afforded a channel for 
the ascent of mineral-bearing solutions. 

It may be said as a general rule that, although the greater part 
of this district is underlain by rocks of the Porphyrite group, no 
important discoveries of minerals have been made -except in the 
immediate vicinity of these intrusive areas and the dikes from 
them; it would, therefore, appear conclusive that they were 
instrumental in the deposition of such ore as has so far been 
found. 

Their influence on the coal has also been important, as it has 
been found that as the main eruptive areas are approached, with 
the resulting increased disturbance of the strata, the coal becomes 
much more anthracitic in character. The coal seams themselves 
have been cut by numerous dikes in many cases accompanied by 
faulting, a fact that will materially affect future mining opera- 
tions. 

There is a possibility that within this map sheet there may be 
included in the area coloured as being underlain by rocks of the 
Porphyrite group, small isolated patches of Tertiary andesitic or 
tufaceous rocks, very much alike in appearance to similar rocks 
referable to the Porphyrite group. Such conditions exist to the 
south in the vicinity of Francois lake, and Dr. Dawson has pointed 
out the difficulty of separating the Tertiary and Mesozoic volcanic 
products there. (Report of Progress, 1876-7, p. 92.) Certain fossils 
found in a tufaceous rock near the head of Goat creek would 
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seem to point to the existence of such- an area in that neighbour- 
hood. These fossils (shells) were examined by Dr. Ami, who 
was unable, owing to their bad preservation, to give any definite 
opinion regarding the age of the strata from which they were 
obtained. 




COAL. 

The problem of deUmiting the coal areas in this district is one 
of extreme diflSculty. The exceedingly soft nature of the coal- 
bearing rocks, and their consequent failure to resist erosion, has 
resulted in their removal everywhere from the higher ridges, only 
a few detached remnants remaining in the valleys. The total 
thickness of the coal formation being small, probably not in 
excess of 300 feet, and having been folded and faulted to a con- 
siderable extent, it is seen that even in the lower valleys the 
volcanic rocks occupy a large extent of the area, the coal-bearing 
beds having been removed by denudation except in the case of a 
few small basins where the seams at no time attain any great 
depth. 

The only natural exposures are to be found in the creek bottoms, 
in the few places where the streams have cut through the heavy 
covering of drift of the wide, terraced valleys to the bedrock. 
Away from the creeks no rock exposures need be looked for until 
the higher ridges are reached, and these are in all cases composed 
of the volcanic rocks, the actual contact being almost invariably 
masked by drift covering. It will, therefore, require very close 
prospecting before the extent of the coal areas is proved. 

The areas, as coloured on the map, must be considered as show- 
ing in a general way only the extent of the basins. The exposures 
are all in the streams so that the lateral boundaries are not 
definitely known. It will be seen that the coal is found in aseries 
of shallow troughs with a general northwest and southwest trend, 
there also existing a number of minor undulations within these 
main synclines, and numerous small faults. The extent of the 
largest basin northward of the Telkwa river is uncertain, as no 
exposures are to be seen for four or five miles north of the river. 
The position of the small, isolated area on Mud creek, as shown on 
the map, is very doubtful ; no exposures could be found on that 
part of the creek, but a certain amount of drift from the coal 
measures was seen in the stream bed about there. It is possible 
that this area is an extension of and continuous with the one on 
Cabin creek. 
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It is quite probable that other small coal basins exist which 
are not shown, perhaps at times being completely masked by 
drift-covering; for example, in the stretch of country from a 
short distance below the mouth of Goat creek to the Bulkley 
river no rock exposures are to be found, but it is within the 
range of probability that part of it is underlain by coal. 

There are, at present, four companies holding coal locations in 
this district, all of which have done some prospecting of a desul- 
tory nature. 

CASSIAR COAL COMPANY. 

The Cassiar Coal Company, whose property lies in part on Goat 

creek, a large tributary of the Telkwa river from the southwest, 

have stripped several seams about six miles up that stream. 

The following section, in descending order, was measured by the 

writer iti 1903 when the work had just been done. Since then 

the cuts Ihave fallen in, to some extent. 

Ft. 

Clay shale 

Top seam — 

Goal with a few small clay partings 12 

Clean coal 7 

CUy 2 

Grey sandy shale and covered, about 30 

Middle seam — 

Coal 1 

Clay shale 2 

Coal with a few irregular clay partings 14 

Shale with ironstone nodules 3 

Coal 2 

Grey clay shale with nodular ironstone bands, about 50 

Bottom seam — 

Carbonaceous shale and coal 2 

Coal 1 

Shale 

Coal with small irregular clay partings 9 

Clay shale 



Ins. 





7 




5 

7 
5 
3 





5 
5 




Analyses of the above coals gave the following results: — 



1. Lower 7 feet of top seam 

2. Lower 7 feet, middle bench, middle seam 

3. Middle bench (14 ft. 5 ins.) middle seam . 



Moist. 



1.92 
4.70 
6.60 



Vol. 
Comb. Mat. 



30.45 
30.40 
29.00 



Fixed 
Carbon. 



61.30 
60.80 
56.90 



Ash. 



6.33 
4.10 
7.60 



No. 3 analysis is by the British Columbia Provincial assayer. 
(Report of Minister of Mines, B.C., 1905.) No. i gave a dense 
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and non-expansive coke, while Nos. 2 and 3 were non-coking. 
No. 3, the only one of these tested for sulphur, showed 0.52 per 
cent. 

This coal should make an excellent fuel as it is fairly hard 
and well able to stand considerable handling without much loss 
in slack; it is, however, apparently not suited for the manufac- 
ture of coke. The strata here dip irregularly at low angles and 
show several small faults. 

A short distance up Goat creek from these openings, in a high 
cut bank, what are probably the same beds are seen, but, in this 
case, it appears that the two upper seams have been burnt, leav* 
ing in their place thin beds of ash and slaggy material and colour- 
ing the neighbouring shales a brick red, thus forming a very 
noticeable feature in the landscape. A fourth seam, overlying 
the others, outcrops at the top of the cut bank; it shows about 
two feet of coal, but no regular roof was seen, the present over- 
lying material being the gravel wash of the terrace. It does not 
seem probable that the burning extends over any large area here 
as there is no further sign of it higher up the creek, although a 
couple of miles down Goat creek a similar occiurence was noted. 

These exposures give what is probably the best section of the 
coal measures in the district, about 200 feet of strata being un- 
covered between the creek bed and the top of the terrace, but it 
is by no means complete. 

Several other coal exposures were seen on the property of this 
company farther down Goat creek, but no other work of any 
extent has been done. About a mile down Goat creek from the 
above mentioned cuts a seam of impure coal is to be seen cut by 
a small dike, and both dike and coal are slightly faulted. 

This company has stmk two diamond-drill bore holes in search 
of coal, one at the mouth of the Telkwa and the other near the 
mouth of a small creek entering the Telkwa about two miles 
above Goat creek. The first of these, said to be about 300 feet 
deep, was sunk in the fine-grained, sandstone-like vcdcanic rock 
described on a previous page and supposed to be of a lower horizon 
than the coal beds. The second was started in the conglome- 
rate, representing the lowest member of the coal-bearing beds, 
and driven through to the underlying volcanics. 

To the north and west of this property a number of locations 
are held by the Kitimat Development S)mdicate. No work has 
been done beyond mere surface stripping at various places. On 
Mud creek, a branch of Goat creek from the southwest, near its 
mouth, and on the Telkwa river a few miles above the mouth of 
Goat creek, the coal has been exposed by the action of the'stream ; 



THE TELKWA RIVER AND VICINITY. 17 

several good seams are uncovered of a nature very similar to 
those of the Cassiar Company on the north side of the Telkwa, 
one seam showing twelve feet of coal with the floor below water 
level, but in all cases the strata are subject to faulting as else- 
where in the field. 

TRANSCONTINENTAL EXPLORATION SYNDICATE. 

The coal lands of the Transcontinental Syndicate are situated 
on Goat creek, above those of the Cassiar Coal Company, and 
separated from the latter by rocks of the Porphyrite group, here 
exposed along the axis of an anticline. During the past season 
two prospecting tunnels have been driven, and a shaft sunk, with 
the intention of proving the number, size and condition of the 
seams at this point. At the close of last season No. i tunnel 
had been driven a distance of one hundred afid forty-six feet 
across the strike of the measures, the strata here dipping at 
about thirty degrees. Five seams had been cut in ascending 
order, three feet six inches, two feet eight inches, four feet nine 
inches, three feet and one foot, respectively, in thickness. 

No. 2 tunnel, fifty-five feet in length, also cross-cutting, had 
passed through two seams, the lower six feet six inches, and the 
upper two feet eight inches, thick. The roof of the larger seam 
is missing, a fault having cut through the seam here, but it is 
probable that this is the same bed that is shown in a natural 
exposure a short distance down the creek, where about ten feet 
of coal is in sight. 

No. 2 tunnel cuts the strata at a slightly higher horizon than 
No. I, and it is probable that the two upper seams in No. i tunnel 
are the same as the large lower seam in No. 2. 

Near the entry to No. i tunnel a shaft had been sunk to a 
depth of thirty-seven feet to prospect the strata at a lower horizon 
than could be reached by the tunnels, but no coal was found. 

An attempt to combine the sections afforded by these three 
openings shows the following results, in descending order: — 

Ft. Ins. 

Shale 

Coal 2 8 

Shale 12 This thickness uncertain as a fault intervenes. 

Ck)al 6 6 This seam split in No. 1 tunnel. 

Shale 13 

Ck)al 4 9 

Shale 19 6 

Coal 2 8 

Shale 3 

Coal 3 6 

Shale 52 

Total 119 7 

Coal 20 1 
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The coal measures at this point, being nearer to the later 
eruptive areas, are more highly flexed than those farther down 
Goat creek and evidences of faulting are abundant. Although, 
in all probability, the same seams are represented here as those 
mentioned before on the Cassiar Coal Company's land, the 
character of the coal is entirely different, as the following analyses 
show : — 



Moidt 



No. 1. Seam 2 ft. 4 ins.. 2(M) ft. down creek: 



from No. 1 Tunnel (non-ookins;) 



O.SO 



No 2. Six foot seam of Xo. 2 Tunnel (non- 
coking) • I 0.90 



Vol. 
Com. Mat. 



Fixed 
Carbon. 



8.20 
9.90 



81.60 



Ash. 



9.40 



75.80 13. 40 



No. I. Analvsis bv British Columbia Provincial Assaver. 
(Report of Minister of Mines. B.C., 1905.) 

This coal is firm and bright, and may be classed as a semi- 
anthracite, and should make a most excellent fuel of its kind. 

As has already been mentioned, on the nearer approach to the 
newer eruptive areas the older rocks, including the coal beds, 
hav^e been highly disturbed and the resultant heat and pressure 
have had a marked effect on the coal, altering it from a bitumin- 
ous to a semi-anthracite; it must be expected, however, that 
more difficulties will be met with in mining, due to the probable 
greater frequency of faulting and increased intensity of the 
folding. 

TELKWA .M.. M. AND I). CO. 



Similar conditions, if anything intensified, prevail at the pro- 
perty of the Telkwa Mining. MiUing and Development Company, 
situated on Coal creek, a small stream running into Goldstream 
one of the headwaters of the Morice river, and not far from the 
head of the south fork of the Telkwa river; here a number of 
seams of good coal have been opened up. The disconnected 
nature of the work done, with the disturbed condition of the strata, 
renders it almost impossible to be sure of the relative positions 
of the seams, and whether several of the openings are on the 
same or different seams. It is fairly certain, however, that at 
least four different workable scams have been uncovered. In 
descending order these have the following respective thicknesses: — 
Four feet two inches, four and one half feet, four feet, and seven 



THE TELKWA RIVER AND VICINITY. 



19 



feet three inches. Analyses of the second, third and fourth of 
these seams resulted as follows: — 



No. 1. — 4^ foot seam. . . 
No. 2. — 4 foot seam. . . . 
No. 3. — 7 ft. 3 ins. seam 



Moist. 


Vol. 
Com. Mat. 


Fixed 
Carbon. 


1.36 
0.58 
0.80 


10.87 
10.82 
11.10 


80.82 
82.70 
78.90 



Ash. 

6.95 
5.90 
9.20 



All of the above coals are non-coking and, like those from the 
Transcontinental S>Tidicate's property, can he classed as semi- 
anthracite. They are all strong, bright and lustrous. 

Where these seams have been uncovered the area of coal- 
bearing rocks is ver>' narrow, probably not more than a few hun- 
dred feet in width. It appears to lie on the line of, and on the 
downthrow side of, a fault which is parallel to, and near the axis 
of, a sharp syncline, and represents a small remnant of a once 
much larger coal-field now mostly removed by erosion. The 
southern boundary of this coal area was not determined and it 
is probable that to the south and west, in the main valley of 
Goldstream, a much wider belt of coal land will be found to exist. 



GENERAL CONCLUSION. 



With regard to this field as a whole, it may be said that wherever 
the coal formation has been exposed faults were seen, not, as a 
rule, of any great size, but in such numbers as to be a matter of 
serious importance to future mining operations. The coal has 
also been cut by numerous dikes, and nearly everywhere is some- 
what severely flexed. These facts, taken in connexion with the 
uncertain extent of several areas, seem to render it imperative 
that systematic and careful prospecting should be undertaken 
well in advance of regular mining. Some method of boring 
could possibly be utilized to determine the position and the nature 
of the strata underlying the great gravel deposits of the terraces; 
until something of this sort is done it will be impossible to define 
the limits of the several coal areas with any degree of accuracy. 
It is possible that in certain cases mining could be successfully 
carried on by stripping the overlying gravel and shales from the 
coal, when not of too great depth, a method that was formerly 
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somewhat extensively utilized in the anthracite fields of Penn- 
sylvania. 

Coal has been reported as occurring in the bed of a small creek 
entering Bumie lake from the east, and also in a small tributary 
of Pine creek, and it is quite possible that other small basins will 
be found when the country has been more thoroughly prospected. 

Nearly all the faults noted, especially in the coal areas on Goat 
and Mud creeks, were normal ones with downthrows to the south 
and west. 



MINERAL' CLAIMS. 

Hunter basin, situated at the head of Cabin or Four-mile creek, 
a tributary of Goat creek, was the first locality visited. The 
country rock here consists of bedded volcanic rocks, red and 
greenish andesites, agglomerates, &c., tilted at comparatively 
low angles, but occasionally showing locally more severe crump- 
ling, often accompanied by faulting. Across the ridge to the 
south, at the head of Glacier and Webster creeks, an intrusive 
area of coarsely-crystalline granitic rocks is found which seems 
to have had an important relationship to the mineralization of 
the district, as it is along the borders of this area that many claims 
have been staked, notably in Hunter basin, Hankin basin. 
Dominion basin (at the head of Goldstream), and various loca- 
tions on the heads of Sunrise and Glacier creeks. The eruptive 
mass is itself in places impregnated with iron pyrites, which has 
resulted in the weathering of the rocks to a bright rusty yellow, 
giving a characteristic colouring to the mountains. 

In Hunter basin the veins are, as a rule, small, and appear 
either in narrow irregular fissures or as replacements along lines 
of crushing. The ' King ' and * Rainbow ' claims are good examples 
of the former. On the 'King' a shaft had been sunk, said to be 
fifty feet in depth, but full of water when seen. The vein, at 
this point, is about two and one-half feet wide and is in places 
well mineralized with bomite and chalcopyrite, the ore occurring 
in irregular lenses or pockets ; it is reported to carry good values 
in silver and copper. 

On the 'Rainbow' ore of a different class is found, consisting 
chiefly of highly micaceous specular iron with some iron pjrrites, 
bornite, chalcopyrite and copper carbonates. There appear to 
be two or more small irregular veins, more or less parallel. Where 
the most work had been done on one vein it varied from one to 
ten inches in width, practically all ore. 
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On the *Waresco' claim the ore seems to occur along a crushed 
zone from four and a half to five feet in width, the country rock 
having been decomposed and replaced in part by minerals con- 
sisting of copper carbonates, copper glance, chalcopyrite and 
bomite. 

Numerous other claims of a similar nature are to be found in 
this neighbourhood, but very little work has as yet been done in 
proving them. 

Dominion basin at the head of Coldstream is near the opposite 
border of the Glacier Creek granite area. The country ropk here 
is composed of grey and greenish volcanics not so much disturbed 
as at Hunter basin, but with generally regular light dips to the 
southwest. These rocks are cut by a fine-grained, brownish- 
coloured dike, about forty-five feet in width, which can be plainly 
seen on both sides of the^ valley which it crosses about at right 
angles. It is along the edges of this dike that various mineral 
claims have been staked, the Dominion and the Black Jack being 
the most important. It would appear that this dike has afforded 
a channel for the ascent of the mineral-bearing solutions which 
have penetrated laterally along the bedding planes of the vol- 
canics, where most readily attacked, decomposing and replacing 
the country rock in part with secondary minerals and ore. It 
seems reasonable to suppose, therefore, that the ore bodies will be 
found to occur in a succession of steps, where the more readily 
decomposed strata of the volcanics are met with, and will reach 
their maximum thickness in the intermediate neighbotu-hood of 
the dike, gradually disappearing at increased distances from it. 
The ore consists chiefly of micaceous specular iron, chalcopyrite, 
copper glance and copper carbonates with a gangue of altered 
country rock, quartz, calcite and epidote. 

Another and larger area of intrusive rocks occurs near the head 
of Scallon creek, an important tributary to the south fork of the 
Telkwa from the west, extending across the divide to the head- 
waters of the Morice and main branch of the Telkwa. This rock 
has sent out numerous dikes in all directions into the surrounding 
volcanics, and has also caught up and included in it many patches 
of the latter. Near the contact of these two formations, and 
along the dikes from the former, a large number of mineral loca- 
tions have been made including the Duchess, the Anna-Eva and 
the Evenings groups on Howson creek, the Starr group on Stan- 
creek and numerous other claims. 

The Duchess group owned by the Telkwa Mines, Limited, is 
situated on the north side of Howson creek near its head. This 
property has been opened up by a short tunnel about twelve feet 
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long, all in ore. The ground in the vicinity is rather heavily drift- 
covered and, as yet, but little work has been done, so that it is 
very difficult to gain an idea of the nature of the deposit. It 
appears probable, however, that the ore occurs in a large dike 
from the neighbouring eruptive rocks at or near its contact with 
the volcanic country rock, the volcanics themselves, near the dike, 
being largely decomposed and in places mineralized and with 
much epidote developed. The extent of the ore body is not yet 
shown, but at the entrance to the tunnel it is at least twelve feet 
wide and can be traced longitudinally for several hundred feet, 
the whole mass being more or less highly mineralized with pyrites, 
chalcopyrite and hematite, weathering to a well-defined iron-cap 
on the surface. The gangue consists largely of the decomposed 
and highly altered dike rock -with ,many small quartz stringers 
parallel to the dike walls. 

A short distance down the creek, on the same side,* the Evening 
group is situated, the property of the Telkwa Mining, Milling and 
Development Company. This appears to be of a very similar 
nature to the Duchess, but the hillside here being less heavily 
drift-covered the ore can be traced more readily. The mineral 
apparently is contained in a dike from twenty-five to thirty feet 
in width, cutting at a narrow angle the bedded volcanics, which 
are here tilted at high angles and in places much altered; the 
whole width is more or less mineralized with irregularly distributed 
lenses and bands of higher grade ore, as in the Duchess, consisting 
of chalcopyrite, pyrite and hematite with a large quantity of 
quartz and remnants of the original dike rock. This deposit 
has been opened up by cuts at irregular intervals for a distance 
of about 1,500 feet, in all of which ore is shown. 

On the ridge on the opposite side of Howson creek, and con- 
sequently farther away from the eruptive rocks, a number of 
claims have been staked including the Anna- Eva group, the Iron- 
Horse group, the War Eagle, Granville, Strathcona, Homestake, 
Walter and many others. All of these show a somewhat similar 
condition of affairs to that noted at the Duchess and Evening; 
the mineral occurring in dikes, in streaks parallel to, and generally 
richer near, the walls, and usually associated with quartz, serpen- 
tine, calcite, epidote and other secondary minerals. In places 
the volcanic country rock is likewise decomposed and mineralized 
alongside of the dikes. None of these claims appear to be so 
heavilv mineralized as are those across the creek. 

Across the ridge, at the head and to the west of Howson and 
Scallon creeks, in Starr basin, a number of claims are located. 
The ore here is usually found at the contact of the eruptive and 
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volcanic rocks. This contact is very irregular in outline as the 
volcatiics have been much shattered, and many patches of varying 
size have been caught up in the intrusive rocks ; these small areas 
are usually highly altered and often somewhat mineralized. 

* 

At the Starr group the ore seems to be developed along two 
parallel crushed zones in the volcanic near the contact, about two 
and three feet in width, respectively. The mineral, which is 
irregularly distributed, consists of pyrite, chalcopyrite and copper 
carbonates, in a gangue of quartz, calcite and altered country 
rock. 

At the time of the writer's visit practically no work had been 
done on any of the Telkwa River properties beyond mere surface 
prospecting, and that to a very limited degree only. In some of 
the small fissures high grade ore is found, with values chiefly in 
silver and copper, the gold contents being as a rule small through- 
out the district. It is, however, mainly in the larger and lower 
grade properties that the future of this country depends, but, 
until much more work has been done little idea of the extent of 
the deposits and their ultimate value can be gained. As none 
but smelting ores have ^ far been discovered, and as they are not 
of sufficiently high grade to stand transportation in existing 
circumstances, no great development need be looked for until 
the advent of the railway. 

Although time was not available to visit the headwaters of 
the Zymoetz river or the Babine mountains, where manv claims 
have been located, it may be of interest to note here that many 
promising specimens of galena ore, said to be from those localities, 
were seen by the writer. 
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Since the foregoing was written, the writer has spent another 
season in the Telkwa district, and obtained some additional 
information, the chief points of which are embodied in the follow- 
ing notes. 

TOPOGRAPHY. 

The Telkwa, above the south fork, occupies a wide flat valley, 
the river meandering through swampy meadows, following a 
course approximately northeast and southwest. About twelve 
miles from the south fork, near Milk creek, the valley turns 
sharply to the south, and, at the bend, an unexpected, low pass 
leads off westward to Summit creek, a branch of the Zymoetz. 
This pass has an elevation of about 1,300 feet above the mouth 
of the Telkwa, and may prove oi great importance ; as the Grand 
Trunk Pacific have found a feasible railway route through it, 
which, if used, will shorten considerably the distance from the 
mouth of the Telkwa to the coast. 

Milk creek rises in a high and rugged range of mountains, 
forming the divide between the Zymoetz, and Telkwa rivers. 
This range rapidly decreases in height to the east, forming a 
plateau-like country, where the highest point reaches an eleva- 
tion of only 6,600 feet, finally dropping down to a low pass, in 
which Pass creek rises and separates it from the Hudson Bay 
mountains. 

The last named range, though quite rugged — the highest 
points reaching at least 8,000 feet — ^is cut off on all sides by low 
country, and forms a very conspicuous feature of the district. 

In most cases the headwaters of the Zymoetz occupy wide, 
flat valleys, interspersed with many small lakes, and much mea- 
dow land. 

TRANSPORTATION. 

Last summer, a good cable ferry was put in across the Bulkley 
river, above the mouth of the Telkwa, and a commencement 
made on the construction of a bridge nearby; while the Pro- 
vincial Government have built a sleigh road from Hazelton to 
Aldermere, thus greatly improving the means of access to this 
district. 

MINERAL CLAIMS. 

Comparatively few new claims were staked last season, and 
chiefly assessment work done on those already located, hence 
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little can be added to what has already been said. There are, 
however, a few claims that were not visited before, also some 
new points of interest on those already described, which may be 
nentioned here. 

At Hankin's camp, near the head of Goat creek, is situated 
a group of claims belonging to Messrs. Loring, Forrest, and the 
Hankin Brothers. These are among the oldest mineral locations 
in the district, and are partially prospected by open cuts and 
several short tunnels. 

The country rock consists of typical beds of volcanics, tuffs, 
agglomerates, andesites, &c., belonging to the Porphyrite group 
and here lying nearly horizontal and well exposed at many places 
on both sides of the rather deep, narrow valley. These beds are 
cut by a number of roughly parallel, light-coloured quartzose 
dikes with a nearly vertical dip, and crossing the valley approxi- 
mately at right angles. 

The mineral deposits occur in nearly horizontal beds following 
the bedding planes of the volcanics, and show decided enrich- 
ment in the immediate vicinity of the dikes; the mineral-bear- 
ing solutions having apparently ascended along the walls of the 
dikes, and thence following the bedding planes, have decomposed 
the more readilv attacked volcanic beds. 

On the "Eldorado,'' "Naiad'' and "Telkwa" claims, the best 
showings of mineral are to be met with ; here at least three beds 
of ore, each about five feet in thickness, may be seen, consisting^ 
of iron pyrites, copper pyrites, a little pyrrhotite, hematite 
and magnetite, in a gangue of altered country rock, calcite, 
epidote, garnets, quartz, &c. The percentage of copper is small,, 
but, according to the owners, fair values in gold are to be found. 
The ore bodies are very much thicker in places, more particu- 
larly alongside of the dikes. 

On Howson creek, at the "Evening" claim, a cross-cut of 
seventy feet has been run in low grade ore, the main body, ex- 
posed by cuts on the surface, not having yet been reached. 

On the "Duchess," a tunnel has been driven for sixty feet, 
starting at a very good exposure of copper ore and following the 
foot-wall of the ore-bearing dike. The ore is continuous for the 
length of the tunnel. Several open cuts have been made up the 
hill on what is supposed to be the "Duchess" dike; one of these 
shows six feet of good ore, the others very little, but the dike is 
much decomposed and iron-stained. 

There are a number of parallel dikes here, some of them ore- 
bearing, which have a general north and south strike, about at 
right angles to the direction of the valley. As the ground is 
mostly drift -covered, and the dikes are often quite close to one 
another, it is a difficult problem to ascertain, for any distance,, 
which dike one is following. 

The "Countess" claim, owned by the same company as the 
"Duchess", (The Telkwa Mines, Limited) is situated near the 
top of the ridge on what is probably a similar and parallel dike. 
An open cut has been made here, but not much ore is in sight;. 
a small cut, however, on the same dike at the top of the ridge,. 
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has a much better appearance, the ore there being similar 
to that at the " Duchess/' 

Across the ridge, to the north, in a small basin in which rises 
a branch of Howson creek, a number of claims have been staked. 
Among these the "Standard,** "Princess,'* and "Contention," 
are also owned by the Telkwa Mines, Limited; on only one of 
these, the "Standard,** was any work seen. It consisted of a 
small open cut showing from eighteen to twenty inches of good 
ore, composed of chalcopyrite and specular iron with a little 
quartz. The ore occurs in a dike along the hanging wall. 

In this basin, as at the "Evening** and "Duchess,** a number 
of parallel dikes occur, with approximate north and south strikes 
cutting the bedded volcanics. The ore found in the dikes is 
usually near the walls, and at times extends into th% country 
rock. 

The Telkwa Mining, Milling and Development Company 
have also a number of claims here, among others the "Whis- 
pering Wind** and "Silver Heels.*' On the latter, a large dike 
from fifty to sixty feet wide exists, striking north and south, 
and dipping 75 to 80 degrees east. On the easterly or hanging 
wall, about four feet of chalcopyrite and specular iron ore was 
seen, but no work has been done. On the westerly wall, how- 
ever, a large open cut shows fifteen feet of good ore, consisting 
of chalcopyrite, specular iron, and a little iron pyrites with a 
gangue of quartz and altered country rock. 



COAL. 

On the coal properties mentioned in the earlier part of this 
report nothing has been done, practically, since our previous 
description was written, the owners awaiting the advent of the 
proposed railway before resuming operations. 

On Coldstream, however, a little below its junction with Coal 
creek, and separated from the property of the Telkwa Mining,. 
Milling and Development Company by a short distance only, 
a new coal area was discovered last vear. 

This area, about two, by two miles and one-half, at its greatest 
diameters, is in the form of a basin, the coal outcropping on 
both sides, at from 400 to 500 feet above the floor of the valley. 
The coal dips towards the creek from both sides, with a slope 
rather greater than that of the hills, so that it underlies the bed 
of the stream, although at no great depth. 

Up Coldstream this area is separated from that of Coal creek, 
probably by an anticline, the coal measures having been removed 
from its axis by denudation. At the lower end, the limits of 
the coal-bearing strata are not so closely defined, but, in all 
probability, the creek has there cut through the coal measures 
to the underlying volcanics, this cutting being accentuated by 
another anticlinical fold. 

The coal has been opened up at only one place, where twa 
seams have been uncovered, the upper one showing five and 
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one-half feet of clean coal, overlain by about one and one-half 
feet of soft, impure coaly material, the cut not having been ex- 
tended far enough to locate the roof clearly. The lower seam 
shows three and one-half feet of clean, bright coal. No analyses 
have as yet been made of these coals, but in appearance they 
closely resemble the coal from Coal creek. At several other 
points across the basin the coal outcrop was noted, but no time 
was available to open up the seams. 

No evidences of local disturbances or faulting of any great 
extent were noted. 

Another and smaller area was seen about two miles farther 
down Coldstream, but has not been opened up. 

Other areas of the coal-bearing rocks were noted at Drift- 
wood crtek, Moricetown, at the head of the Zymoetz river, and 
on Hudson Bay mountain, but at none of these localities has any 
workable seam been yet found, and it seems probable that the 
seams reach their maximum thickness in the Telkwa-Morice 
River district, and thin out rapidly, at least towards the north. 

It is now fairly certain that no great coal field exists in the 
Bulkley Valley district, from Hazelton to the headwaters of the 
Morice, but many comparatively small, isolated areas are known, 
in which the coal varies from a lignitic to a semi-anthracite. 
In some of these areas the strata are greatly disturbed, much 
faulting and folding being in evidence. 

The quality of the coal seems to depend on the proximity 
of the measures to the newer eruptive rocks, which are younger 
than the coal, and in places have sent out dikes cutting the 
seams. 

A number of fossils were collected from the coal measures 
and adjacent beds; although none of these have as yet been 
determined, there is sufficient evidence to state that these rocks 
are probably Lower Cretaceous, though possibly Jurassic. 
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